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FOREWORD 

The Transportation Research Command entered into a contract on 30 
June  1958 with the Fram Corporation for the purpose of evaluating and 
qualifying a new high capacity air filtration system for light aircraft. 
This contract was a logical sequel to the basic development of the fil- 
tration media and preliminary design considerations which took place 
under Contract No.   DA 44-1 77-TC-363. 

The work under this contract was divided into two phases: 

Phase I included the fabrication,   evaluation and qualification 
of an air filtration system for the H -2 3C helicopter. 

Phase II consisted of a field wear study of the H   23C power 
plant through the utilization of radioactive tracer techniques. 
The purpose of this work was to evaluate the effect of air and 
lube oil filtration on the life of critical engine parts,  and to 
evaluate the feasibility of using nucleonic instrumentation for 
aircraft field tests.    A separate final report has been written 
to present the results of the wear study. 

Phase I of this contract was completed 16 November I960 with the 
issuance of an F. A. A.   Supplemental Type Certificate for the air fil 
tration system.    Phase I work required the combined efforts of person 
nel from the Aircraft Filter and Research Divisions of the Fram Engineer- 
ing Department in East Providences   Rhode Island.     Many people contributed 
valuable assistance during this evaluation study.     Mr.   R.   Harrison, Design 
Draftsman of the Aircraft Filter Division,   was especially helpful in finalizing 
the design and in the preparation of the necessary drawings for submission 
to the Federal Aviation Agency. 

Significant contributions in the prototype fabrication were made by Messrs. 
L.   Bessette and R.   Lincoln,   Sample Shop Supervisor and Toolmaker re 
spectively of the Liquid Filter Division. 

Also of great assistance in the flight test program weie personnel of the 
TRECOM Air Section at Fort Eustis,   Virginia,   under the command of 
Captain William E.   Hart. 

in 
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The Fram Engineering Department recognizes the importance of effective 
liaison work between the Contracting Officer and the Contractor during the 
execution of a study of this type.     The work of Branch Head,   Mr.   L.   Bartone, 
and his assistants,   Lts.   Donald S.   Webster and Thomas B.   Allardice,   es 
tablished a propitious atmosphere between the interested parties during this 
contract. 

Fram Project Engineers,   B.   S.   McCarroll and J.   W.  Jackel,  authored this 
report.     The entire development project was  carried out under the direction 
of Mr.   W.   E.   Dowdell,   Director,   Aircraft Filter Division,   Fram Corporation. 
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SUMMARY 

This report includes all of the work accomplished in the design,   fabri 
cation and field evaluation of a high capacityj   high efficiency engine air 
filtration system. 

Using the H   23 helicopter as a test vehicle,   an air filter housing was 
designed and fabricated to house the dual media filter element developed 
under Contract No.   DA 44-177-TC-363.     The filter includes a pressure 
drop warning system and a bypass circuit to preclude any possibility of 
excessive induction system pressure drop occurring due to extreme con 
tamination at the barrier filter. 

An extensive field test program led to the optimization of the design and 
certification of the filtration system by the Federal Aviation Agency. 



■••——_ 

INTRODUCTION 

The fundamental accomplishments realized during the study and investi- 
gation of dry filtration media under Contract No.   DA 44   177-TC  363 
made available a high capacity filter element for use on light aircraft. 
The application of this basic knowledge to the design of a compatible 
system for a particular aircraft required a full engineering evaluation 
substantiated by laboratory and field tests. 

Preliminary designs of air charge induction filter systems for most 
Army aircraft were available for finalization and subsequent study.    The 
Transportation Corps made available to the Contractor an H~23C aircraft 
for use in the evaluation of the air filter element and envelope. 

The steps leading to qualification of the H-23C air filter system are out- 
lined as follows: 

1.      Finalization of Design and Prototype Manufacture 

a. Modification to the filter element components 
to insure economical manufacture,   to facilitate 
maintenance,   and to maintain optimum performance. 

b. Design of a filter housing to provide optimum air 
flow characteristics without compromising on 
engine perfornnance. 

c. Design of a sensitive pressure drop warning 
system to provide visual indication of excessive 
filter element pressure drop. 

Incorporation of a quick opening backfire door 
to protect the filter element and to provide an 
alternate air supply entrance downstream of the 
filter. 



Preliminary Tests 

a. A test to simulate carburetor flooding and to 
prove the capabilities of the fuel drainage pro- 
visions in the new design system. 

b. Test stand operation of the pressure drop warning 
system to insure validity. 

c. Laboratory test to check the operation of the back- 
fire door mechanism under reverse pressure. 

d. Operation of the system with humidity and tempera- 
ture levels of the incoming air charge adjusted to 
promote cartridge icing.     This test was devised to 
ascertain the effects of ice formation on air flow as 
indicated by abnormal restriction build  up. 

System Flight Safety Check 

a. The complete air induction filter system to be 
mounted on the H-23C and the aircraft flight tested 
for a sufficient period of time to prove the reliability 
of the new installation and establish the operation 
characteristics. 

b. Establish the effect (if any) which the new air filter 
system reflects on over-all engine performance. 

c. An indication of final qualification from the Federal 
Aviation Agency in the form of a Supplemental Type 
Certificate. 

DESIGN AND PROTOTYPE FABRICATION 

The transition from the preliminary air filter design to the final system 
design as  shown m Figure  1  occurred as a series of logical modifi   ations 
during the laboratory and flight test programs.     The basic evolution of the 
system will be traced in this section while much of the detail description 
and substantiating reasons for the design changes will be discussed in the 
section on flight testing. 



Figure  1.     High Capacity-High Efficiency Air Filter for H-23C Helicopter 
5 



Substitution of the new design air filter in place of the existing mixing 
box unit (Figure 2) without major alterations to the air intake system 
was a definite consideration in the finalization of the design.    A filter 
housing as shown in Figure 3 was designed to be installed just below 
the carburetor and physically about in the same position formerly occu- 
pied by the air mixing box.    The hot air duct from the muffler was made 
an integral part of the housing.    The basic envelope for the "A" size 
filter element (Figure 4) was retained from the preliminary design and 
a dual purpose bypass and backfire door was incorporated into the cart- 
ridge entrance cover. 

The initial stages of the flight test program pointed out a definite weak- 
ness in this design.     The introduction of the hot air supply through a 
door hinged in a vertical line tended to direct the hot air stream toward 
one side of the filter cartridge and resulted in a media collapse problem. 
This factor dictated a change in design whereby the hot air duct was di- 
vorced from the filter housing.    The warm air intake in the filter housing 
was moved somewhat upstream from its original position and relocated 
on the bottom of the housing.     The connection between the muffler and 
filter housing was made flexible.    The repositioning of this intake allowed 
the addition of an internal air deflector and the pivoting of the mixture 
door in a horizontal line.     This resulted in a more favorable blending of 
the hot and cold air supplies. 

A by-product of this design change is a housing which is more economical 
to produce and easier to install as a substitute for the mixing box.    The 
elimination of the hot air duct as an integral part of the filter reduced the 
required welding on the housing considerably.    The flexibility between the 
muffler and the filter will facilitate field installation and remove the need 
for costly close tolerance dimensioning of the housing. 

Further design changes occurred as a direct result of comparative engine 
tests under full power conditions.    Caburetor air temperatures higher than 
those recorded with the original mixing box design pointed out the need for 
reducing the transfer of heat from the engine to the incoming air stream. 

The first approach to solving the "high temperature" problem was to re- 
orient the filter housing to a position away from the engine and into an 
area of lower temperature.    This relocation of the housing did lower the 
carburetor air temperatures to an acceptable level.    However,   subsequent 
evaluation of the system pointed out the need for further study of the "high 
temperature" problem. 

■ 
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The minimum acceptable carburetor air "heat-rise" (for the particular 
engine being used)  should not exceed 90   F.    At the new location of the 
filter,   this minimum heat rise could not be obtained because of the ex- 
cessive dissipation of heat from the muffler over the relatively long air 
induction path.    A search was made for an optimum filter location where 
carburetor air temperature for both normal and "full heat" usage was 
acceptable.    It was determined in field testing that the only feasible filter 
location,  which would provide the proper carburetor deicing heat,   was the 
original location directly below the carburetor. 

Now that the position of the air filter was finalized,   a method had to be 
found whereby the aluminum filter body could be insulated from the engine 
heat sources.    It was determined that there were two sources of heat af- 
fecting the filter installation.    The first source was muffler heat which was 
conducted via the hot air ducting to the filter body.    The installation of a 
butterfly valve to the muffler hot air exit and the asbestos insulation of the 
filter hot air door limited this heat transfer to an acceptable level. 

Insulation of the filter housing from the second heat source,   radiation 
heat from the engine,   proved a more formidable problem.     This heat 
source produced temperatures of as high as 200   F.   at the forward face 
of the housing.    Shielding the filter body from the engine was tried,   but 
proved unsatisfactory because of the space limitations.    Various insulating 
materials to be applied to the filter body were investigated.    After labora- 
tory testing of insulation materials,   a polyvinyl chloride coating was se- 
lected as a suitable,  long life insulating material which could be applied 
at a reasonable cost.    This protection was applied to the vertical sides of 
the filter to a thickness of .050 inches through a dipping process.  Sub- 
sequent field tests proved the suitability of the plastic coating as reflected 
by the flight data in Appendix I. 

The new air filter system is approximately 3. 5 pounds heavier than the 
original mixing box system.    The filter housing,  a clean cartridge,  adapter 
and pressure-drop switch weigh 6. 5 pounds while the weight of the mixing 
box and flocked screen filter is approximately 3 pounds.    In other words, 
a high capacity-high efficiency air filter has been added to protect the 
engine at a "cost" of 3. 5 pounds. 

A reliable and simple warning system to give a visual indication of the 
end of the useful life of the filter element was considered a desirable 
supplement to the new filter system.    Military Specification F-7194 was 
used as a guide during all of the design considerations and Paragraph 
4. 3. 3. 1. 1.2 was adhered to in determining the maximum pressure drop 
(8 inches of water) to be tolerated across the filter element. 

15 



The ground test data for the original filter installation (see Figure 5) 
indicated that a pressure drop of about 1. 5 inches exists in the  H^23C 
system from the inlet scoop to the entrance to the carburetor.     There 
fore,   a pressure drop of 9. 5 inches of water between the air intake and 
the carburetor was established as a maximum restriction. 

A suitable pressure  switch for detecting pressure differential in the 
"zero to ten inches of water" range was procured.     This metal diaphragm 
type switch with normally open contacts is designed for use in a 28 volt 
circuit and will tolerate up to a maximum of 5 amperes current.    It is 
designed for aircraft application and has an AN approved snap action 
switch element. 

The switch is mounted on the adapter directly beneath the carburetor 
and is connected to the aircraft's electrical circuit as shown in AX   26074, 
(Figure 6).     The circuit is protected by a 5 ampere breaker mounted on 
the auxiliary cockpit panel. 

The warning system produces a visual signal in the cockpit when a pressure 
drop of 9. 5 inches (+ 0. 5 in. ) of water exists between the air intake  scoop 
and the carburetor.    A flexible cable attached to the bypass door and ter 
mmating in the cockpit permits the pilot to introduce an alternate unfiltered 
air supply. 

The physical sizes of the family of three high capacity filter   .artridges 
were determined under the basic research contract.    However,   optimumi 
zation of the media pattern for the  "A" size cartridge was accomplished 
under this  contract.     Changes to the media configuration and the design 
characteristics of the cartridge will be discussed here,   while modification 
to the media specifications which were a direct result of the flight test 
program will be discussed as part of that work. 

Considerable testing of the filter element was carried out on an a^r media 
test stand,   Figure 7,   at air flows up to 300 CFM while using heavy con- 
centrations of aspirated A. C.   Dust (9 grams per minute) to determine the 
optimum pleat configuration.     The use of an inner ring of 70 one inch pleats 
of filter paper within an outer layer of 3/4 inch batt material has  consistently 
resulted in excellent capacity and efficiency characteristics. 

16 
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The final design of the filter element has included a change from an 
aluminum end cap with attached gasket to a molaed end cap which also 
serves as a seal between the element and housing.     The metal end was 
used in conjunction with a cellular sponge synthetic rubber gasket which 
had to be cut and correctly bonded to the end cap.    The bonding process 
consisted of a cycle which included the application of a pre-coat before 
the adhesive was introduced and would have resulted in a costly production 
procedure.    Any deviation from the correct bonding technique could have 
resulted in loose gaskets and a faulty filter system. 

Therefore,   to lower production costs and to come up with a better designed 
cartridge,  the use of a molded end (vinyl copolymer) has been introduced 
in place of the aluminum end cap.    The orientation of the outer screening 
has been shifted to provide a tight lock between the plastic and the metal 
screen at the element ends.    Figure 4 shows the final cartridge design. 

Fundamentally,  the over-all design of the filter housing was not changed, 
since the flow characteristics provided by the preliminary design (Contract 
No.   DA 44-177-TC-363 Phase 11) were good. 

PRELIMINARY GROUND TESTING 

A laboratory test program to check the reliability of the H-2 3C filter 
system before integrating the unit into the aircraft for flight testing was 
considered essential.     Therefore,  one of the aluminum prototypes was 
mounted on the air media test stand with all of the associated controls 
appended and thoroughly checked for safe operation under normal and 
unusual climatic conditions. 

Adequate provision for the possibility of excessive fuel drainage from the 
up-draft carburetor as a result of unusual conditions was conr.idered in the 
design of the housing backfire door.    Gasoline from the carburetor can flow 
down into the concave profile of the door and be relieved through a check 
valve in the line.     This ball check valve opens when the air flow through the 
system is below approximately 125 cubic feet per minute.    The six cylinder 
air cooled engine in the H-23C requires air at a rate of 300 cubic feet per 
minute for full power at 3100 revolutions per minute engine speed.    Allowing 
for ground operations at engine speeds down to 2000 revolutions per minute 
and reduced volumetric efficiencies,   this valve -will be closed whenever the 
engine is breathing. 

23 
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Proper operation of the pressure drop varnlng system vas included 
as part of the bench testing program.  The pressure switch, vhich 
measures the differential between atmospheric pressure and Induction 
system pressure downstream of the filter cartridge, has good repeat- 
ability.  It was checked in excess of 50 times on the test stand with 
fully loaded cartridges in the system and reliably indicated the need 
for bypass operation.  The switch closes at 9-5 inches (+ 0.5 inches) 
of water (vacuum). Closing activates the control panel warning light. 
The differential travel of the switch between open and close was kept 
to a minimum so that if operational circumstances permit a reduction 
of air speed, the resulting decrease in pressure drop at lower flow 
rates will remove the warning signal and indicate the continued use of 
the filter.  The major warning system components including the switch 
signal light and circuit breaker are AN items. 

The ability of the new system to withstand a backfire through the intake 
manifold was a major consideration of the preliminary testing program. 
The medium adjacent to the center support screen in the filter element 
is a flameproof paper which definitely does not support combustion.  The 
16 x 16 mesh screen also inhibits the spread of flames. 

A severe backfire test was carried out on an engine dynamometer test 
stand.  The filter housing with an element in position was mounted on 
the down draft carburetor of a six cylinder automotive engine which in 
turn was coupled to a fluid torque load.  The engine timing was dis- 
oriented so that reverse fires were created with flames extending back 
through the filter element center tube.  One element was subjected to 
fifty backfires of varying intensity without any evidence of continued 
combustion.  The spring loaded backfire door adequately relieved the 
pressure build-up.  The element, which withstood the backfire test, 
was transferred to the air media test stand and its performance charac- 
teristics were found to be equal to a typical "A" size element. 

The formation of ice on the filter element was investigated in the labora- 
tory from the standpoint:  "What will happen to engine performance when 
atmospheric conditions promoted the growth of crystals of ice on the fine 
fibers of the batt material in the new element?" This problem was studied 
on the air media test stand and the static pressure drop through the element 
was scrutinized for evidence of excessive restriction build-up. 
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The ice study had to be performed with a one  half size cartridge to 
permit the use of refrigeration equipment (Figure 8) of reasonable 
capacity.     The air flow through the element was reduced to 150 cubic 
feet per minute so that face velocity of the air was equivalent to the 
maximum value. 

Finely divided particles of water from two nozzles were introduced 
into the cold moving air stream about eighteen inches upstream of the 
element.    Adjustments in air temperature and relative humidity were 
made until favorable conditions for icing at the element existed.    As 
ice formed through the batt medium,   coarse A. C.   Dust was aspirated 
intermittently at a rate of nine grams per minute.     The test was ter- 
minated when the restriction through the system reached ten inches of 
water. 

Two icing tests (Tables 40 and 41) are included as part of this report. 
The static pressure build-up,   although more rapid than under temperate 
conditions was definitely not alarming.    The test indicated that if ice 
formed through the medium,   the filter could be left m the system and 
normal air charge heating procedures followed until thawing relieved 
the condition. 

SYSTEM FLIGtiT SAFETY CHECK 

A general flight safety check program was scheduled to qualify the new 
dry type air filter for optional usage on the test vehicle.    The aim of 
this phase of the evaluation study was to prove the reliability of the new 
filter system in flight and to determine the extent of any changes in engine 
performance due to the substitution of the batt-paper filter (e.g.  power loss). 

Initial flight testing was carried out over local areas approved by the F. A. A. 
One of these areas adjacent to the North Central State Airport in Smithfield, 
Rhode Island contained terrain with loose topsoil and gravel which provided 
severe dust concentrations when stirred up by a hovering helicopter. 
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Various engine parameters were established with the standard flock- 
screen type air filter in the system and a typical ground check at 
various engine speeds is shown in Figure 7.    A static pressure drop 
of about 1. 5 inches of water at 3100 revolutions per minute was measured 
by manometer with manifold pressure running about 15 to 16 inches of 
mercury.    Very slight increases in the static pressure were in evidence 
after substitution of the new high capacity cartridge with housing.    No 
significant changes in manifold pressure were detected. 

A flight test to establish the reliability of the pressure drop warning 
system was performed.    A filter element contaminated with about 300 
grams of A. C.   Coarse Dust was inserted in the system and the helicopter 
operated at full.power in a three to four foot hover.     The warning light 
gave immediate notice of the maximum permissible restriction.    The 
helicopter was kept in a hover for approximately thirty minutes while the 
bypass control was intermittently operated to insure the reliability of the 
pressure switch and associated system.    No fault was found with the warn- 
ing device or the bypass control.    However,   this test was brought to an 
abrupt termination when the engine suffered a serious loss of power.    The 
power loss was traced to spark plug fouling.    A laboratory analysis of the 
deposits on the plugs revealed an eight percent silica content and suggested 
the possibility of dust migration from the artificially loaded element. 

Further laboratory tests were immediately instigated to ascertain if the 
vibrations experienced during flight tended to loosen fine dust from the 
batt media and promote its passage through the filter paper.    A definite 
migration of particles in the ten to thirty micron range was established 
by these tests on the air media test stand. 

This was the first time that a contanainant migration problem had arisen. 
The possibility of such an occurrence had been investigated under the media 
research on the previous contract and at that time,   simulated flight vibrations 
did not cause migration.    The search for a new filter paper which would over- 
come fine contaminant migration was started and two papers of about the same 
porosity and pore number were investigated. 

r 

The use of a lower porosity paper had to be offset by introducing a new 
technique in the pleating process so that the clean element pressure drop 
did not significantly increase.    A new process which puts corrugations in 
the paper medium contributes substantially to the overall performance of a 
filter.element of this type.    The technique allowed the use of a lower porosity 
paper with no sacrifice in clean restriction.    The final configuration of the 
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paper is inherently easier to assemble in the envelope.    The corru- 
gations allow the paper to breathe properly and contribute greatly to 
increased capacity since useful filter medium area is increased.   Also, 
overall filter element efficiency of better than 98 percent has been con- 
sistently maintained during the laboratory test program. 

Simulated vibration tests as a check on migration with the new filter 
paper revealed a reduction of approximately 15 to 1 in the particle 
migration.     Therefore,  we feel that the new lower porosity paper has 
overcome the dirt retention problem with no increase in cost and has 
resulted in an element with better performance characteristics. 

Another media problem turned up during the flight test program.    It 
was noticed that the batt material in one particular area on the element 
periphery took a permanent set after extremely short periods of engine 
operation.    The location of this batt collapse phenomena was on the side 
of the element facing the inlet duct and slightly to the left of the flow divider 
on the engine side of the housing. 

At first this deformation problem was thought to be attributable to the 
high velocity air stream.    However,   the inclusion of a solid flow divider 
had no visible effect on the tendency of the batt fibers to crush together. 

Since the melting temperature of the air laid batt material was known to 
be in the range of 165    to 200   F. ,   the possibility of high temperature 
air changing the characteristics of the batt medium was next considered. 
An iron constantan thermocouple capable of reasonable accuracy over the 
temperature range expected was used to record batt temperatures around 
the periphery of the filter element during flight tests. 

Batt temperatures v/ere recorded for various settings of the carburetor 
heat control over the range from no heat added to full carburetor heat with 
indicated temperatures of better than 1220F.  at the carburetor.     The results 
of this investigation were as follows: 

1. With no introduction of hot air,   the batt did not deform. 

o O 2. Temperatures as high as 240    to 250   F.   were recorded 
in the batt to support carburetor air temperatures in the 
range of 89° to 130oF. 

3. Temperature of the batt varied considerably around the 
periphery of the cartridge.    A temperature differential 
of approximately 100   F.   existed between the area of the 
cartridge showing collapse and the side of the cartridge 
furthest from the incoming air charge. 
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4.      A change in 30° to 40° F.   in batt temperatures was 
encountered depending on whether the aircraft was 
oriented with the engine into the wind or not.    This 
showed that radiation effects from the engine were 
contributing to high localized temperature levels 
in the element. 

A. C.   Dust tests using cartridges with deformed batt media proved that 
actually the collapse did not lead to a significant loss of capacity or 
efficiency.     This can probably be attributed to the fact that the pre - 
cleaner compression actually took place over a small area and that at 
moderate face velocities,   the density of the batt is not too critical.   How- 
ever,  an investigation was deemed necessary to overcome this problem. 

Two approaches were taken to circumvent the difficulties introduced by 
the high temperature air stream.    First,   the supplier of the batt material 
was asked to change the batt blend so that higher temperatures could be 
tolerated at no risk of a change in state.    Secondly,   a redesign of the 
filter housing was undertaken in an attempt to promote better mixing of 
the hot and cold air streams. 

As previously described in the section on Design & Prototype Fabrication, 
the elimination of the hot air duct as an integral part of the filter and the 
movement of the hot air door to a position slightly upstream from its 
original location resulted in a more homogeneous mixing of the air supplies. 
Batt temperatures recorded after the redesign showed that even at "maximum 
heat",   the media temperature did not go above  1550F. 

A new batt blend which will remain stable at temperatures up to 300° F. 
is now available.     This new medium has undergone considerable A. C. 
Dust testing and has capacity and efficiency characteristics equivalent 
to the present batt.    Since the temperature problem has been avoided by 
a better housing design,   it is planned to specify the original batt.     The 
new high temperature medium is good protection against a similar problem 
on another aircraft which might not lend itself to a change m filter design. 

One of the most important of the design criteria for the new air filter in- 
stallation ■was the maintenance of carburetor air temperature,   cylinder 
temperatures,   and oil temperature,   within the ranges  specified by the 
engine manufacturer. 
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In the field testing of the original mixing box installation (Tables 4 
and 5) minimum carburetor air heat rise at 75% rated B.H.P.   and 
30  F.   outside air temperature was in excess of 90   F.    The carbu 
retor cooling data (Tables  10,   16,   ZZ,   28,  and 34) showed a maximum 
C.A. T.   rise of 1 7  F.   above ambient temperature under maximum 
power,  no wind conditions.     The F.A. A.   criteria was a minimum heat 
rise of 90OF.  at 75% rated B.H.P.   and a maximum of 14°   170F.   carbu 
retor air temperature above ambient temperature for any power require- 
ment. 

Cylinder temperatures and oil inlet temperatures on the original in- 
stallation,   the new installation unrestricted,   and the new installation 
restricted were within their maximum permissible operating temperatures 
as shown in Tables  11,   13,   15,   17,   19=   21,   23,   25,   27,   29,   31,   33,   35, 
37 and 39. 

The cylinder and carburetor air temperature data was monitored with 
iron constantan thermocouples and a bridge circuit pyrometer potentio 
meter.    A thermocouple probe was inserted into the carburetor throat 
inlet in place of the aircraft's temperature probe and associated gauge. 
Cylinders were monitored at the head through the use of a tabbed spark 
plug gasket to which the thermocouple was welded. 

The F.A. A.   flight test program for qualification of the new induction 
system for a Supplemental Type Certificate was conducted in three 
phases for direct comparison of the original air filter installation,   the 
new air filter installation,   and the new installation restricted to 10 inches 
of water pressure differential.    An outline of this program follows: 

I. Test to determine hottest cylinder. 

II. Full power hover tests at maximum gross weights. 

III. Full power hover tests at 100 pounds less than 
maximum gross weight. 

IV. Full power hover tests at 200 pounds less than 
maximum gross weight. 

V. Full throttle climb tests at gross weight. 

VI. Carburetor air heat tests. 
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The first full power tests brought out the fact that the new filter in- 
stallation design when located directly below the carburetor,   raised 
the average level of carburetor air temperature approximately 2 50F. 
The average carburetor air temperature with the new filter in the 
system was about 135  F.   for an outside air temperature of about 770F. 
Carburetor air temperatures with the original mixing box design aver- 
aged about 110   F.   with the same outside air temperature.    An increase 
in carburetor air temperature of about 10  F.   could result m approxi- 
mately a one percent loss in power output.    Therefore,   this differential 
could have contributed to a 2 to 3 percent power loss.    A lowering of 
performance was looked upon as an undesirable by-product of a design 
change and steps were immediately instigated to bring engine performance 
characteristics back in line. 

Apparently,   the insertion of the high efficiency  high capacity filter 
element m the air induction system had permitted ambient air tempera- 
ture effects to have considerable influence on the air charge just before 
the charge entered the carburetor.     The ambient air temperature in the 
area below the carburetor at the forward wall of the new filter averaged 
160   180oF.   due to the close proximity of the engine.     The diffusing action 
upstream of the filter element allowed a greater transfer of heat from 
the surrounding atmosphere than could occur under the higher stream 
velocities existing through the original mixing box. 

The element was  removed from the housing and carburetor air tempera- 
tures checked with the air passing through the empty housing.     Under 
these conditions there was no build-up in carburetor air temperature and 
it was concluded that the temperature rise could be attributed to ambient 
effe :ts on the low velocity air charge. 

A change in the location of the filter housing  seemed to be a reasonable 
approach to elimination of the high temperature problem.    As a first step, 
the housing was moved away from the engine by the introduction of a 45° 
elbow adapter between the carburetor and the filter.    A metal shield was 
also placed forward of the filter to intercept and deflect the hot air being 
blown back by the  cooling fan.     Carburetor air temperatures measured 
using this design configuration were very slightly lower than with the 
housing directly below the carburetor. 
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The next step involved the more radical movement of the filter housing 
to a position entirely away from the carburetor and out of the area 
between the two mufflers.    Full power tests at maximum gross weight 
now showed that carburetor air temperatures were approximately the 
same for the new filter system as they had been ■with the original air 
filter system.     Moving the housing into a location in which cool air  could 
circulate around the unit eliminated the increase in the temperature of the 
incoming air charge.    However,   as was previously mentioned,   this re- 
location lengthened the path the hot air charge travelled to the extent that 
carburetor air temperature rose by only 60   F.  at full heat conditions. 
This was  corrected by the application of the insulated housing design 
located directly beneath the carburetor.     Tables  7 and 9 graphically 
display the final design deicing characteristics of the system. 

. 
In summary of the field data obtained and notated in the accompanying 
tables,   we can state that no significant difference can be detected between 
the performance characteristics of the H -23C engine being supplied air 
through a high capacity filter system,   and one breathing through the 
original flocked screen type air cleaner system. 

For test purposes,   a high capacity cartridge was artificially restricted 
to  10 inches of water.    A loss of manifold pressure of 0. 5 inches of 
mercury existed when this cartridge was placed in the  system.    A mani- 
fold pressure drop of similar magnitude  should be expe   ted with a cart 
ridge contaminated to a level which causes the by  pass warning light to 
be activated. 

The field data of the report tables was submitted to the F. A. A.  to support 
a request for a Supplemental Type Certificate to cover the installation of 
this dry type high capacity-high efficiency air filter installation on the H   2 $C 
helicopter.    After a  confirming field check by F. A. A.   personnel of their 
Flight Test and Propulsion Section,   an F.A. A.   Supplemental Type  Certificate 
authorizing this installation on H~23C aircraft was issued 16 November  i960, 

The final installation design of the  system is included as Figure 8 of this 
report. 
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TABLE  1 
Original Mixing 
Box Installation 

TEST  TO DETERMINE HIGHEST CYEINDEK HEAD TEMPERATÜRE 

DATE        5 July  I960 

OUTSIDE AIR TEMPERATURE     840F. 

WIND VELOCITY 

BAR. PRESSURE 

REL.  HUMIDITY 

3-5 KTS 

29.98 

82% 

DESCRIPTION:        Hover at gross weight (2500 Iba.) and maximum 

     power at 50 ft.   P.A.  

Time 
(Minute b) 

MP CYLINDER HEAD TEMPERATURE 0F 
In.  Hg. RPM 

 •! ..._J.2   .   . i3 #4 -   ,   i« £6 

0 27 3100 295 240 310 275 275 265 

2 350 300 317 355 330 315 

5 420 305 360 357 385 345 

7 438 340 358 355 398 347 

9 445 331 365 352 400 352 

11 445 342 370 357 408 356 

13 449 347 366 360 40 5 355 

15 447 343 367 360 409 351 

17 444 342 369 354 404 352 

19 445 347 365 355 405 362 

21 446 340 365 358 406 355 

23 444 344 367 360 408 358 

25 445 346 365 362      i 405 364 

28 1 439 340 365       \ 351 407 352 

30 27 
f 

3100 446 345 367 358 408 352 

Pea <. Cylinde r  Temp: 447 347 370 360 409 364 

Not( Washer Type Th< rmocoup 
Cylinder 
ssofrr. 

le 
Temper iture at < 

lowable-r 
lead 
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TABLE 2 
K-23C   Filler Installation 

Clean Cartriu^e 

TEST TO DETERMINE HIGHEST CYLINDER HEAD TEMPERATURE 

DATE  19 July I960 WIND VELOCITY 6 KTS 

OUTSIDE AIR TEMPERATURE   93UF. BAR.   PRESSURE       30.04 

REL.  HUMIDITY /o 

DESCRIPTION:        Hover at gross weight (2500 lbs.) and maximum 

 power at 50 ft.   P.A.  

Time 
(Minutes) 

MP CYLINDER HEAD TEMPERATURE 0F 
In. Hg. RPM 

.  •!  £2 #3  .. *4 #s #6 

0 27 3100 355 280 350 330 345 320 

1 394 297 387 354 380 352 

2 404 305 396 369 390 362 

3 40 7 311 405 375 400 367 

4 411 312 412 384 412 367 

5 415 314 414 385 413 371 

6 415 316 414 391 411 3 72 

7 416 316 415 397 413 371 

8 417 317 416 399 410 374 

9 418 318 416 400 411 375 

10 420 315 416 400 415 377 

11 422 316 418 405 416 377 

12 418 315 417 395 416 377 

13 419 315 

318 

416 390 417 377 

14 421 414 388 416 375 

15 421 315 414 388 415 371 

16 422 312 412 390 415 371 

17 420 316 415 391 413 372 

18 419 312 417 391 416 371 

19 420 

420 

422 

ermocou 

316 

316 

318 

>le^Tenn 

416 

414 

395 417 370 

20 27 3100 387 412 371 

Pe.nV Cylinde 

Wash« 

Temp: 416 

>. at cyl. 

40 5 417 377 

Note r Ty pe Tl head, au 
.   

x. allow. 530° F. 



TABL-E 3 

TEST TO DETERMINE HIGHEST CYLINDER HEAD TEMPERATURE 

PATE     19 July I960 WIND VELOCITY        6 KTS 

OUTSIDE AIR TEMPERATURE       93"F. BAR.  PRESSURE   30.04 

REL.  HUMIDITY     70% 

DESCRIPTION:    Hover at gross weight (2500 lbs.) and maxirrmm  

 power at 50 ft.   P.A.  

Time 
(Minutes) 

MP CYLINDER HEAD TEMPERATURE 0F 
In.   Hg. RPM 

±1  _.   « »3 #4 #s #6 

0 27 3100 360 277 348 335 352 321 

1 402 307 390 362 379 360 

2 417 308 403 38 5 388 370 

3 421 312 409 395 394 373 

4 424 310 411 388 397 374 

5 427 310 410 389 400 3 74 

6 425 312 415 38 7 404 374 

7 423 315 417 393 410 375 

8 426 314 418 396 413 375 

9 425 322 422 381 417 374 

10 420 320 424 389 417 373 

11 417 320 419 382 422 368 

12 405 319 417 375 415 366 

13 420 320 418 38 4 418 369 

14 426 314 425 380 422 370 

15 412 322 414 375 414 368 

16 417 315 415 375 416 375 

17 415 317 413 375 416 373 

18 412 317 414 368 412 370 

20 27 3100 416 322 422 380 419 374 

Peal' Cylinde ■ Temp: 427 322 425 396 422 375 

Note Washei Type  Tl ermocou Die 
Tempe 

llowabie 
clWV Head" 

41 



TABLE 4 

SECTION III, Km PLANT UPeRATIOH 

(6.462) ß.   CARBUHETO» HEAT RISE 

Original Mixing Box 
Installation 

1.   ROTORCRAFT SMOULO SE AT HAXIMUM TAKt-Of? WEIQIIT      2500 LB»., 

NORMAL CG. 81.0        IN». FROM DATUM, REF. -fxit-Ho. AN^)l-l^B-40 
WT.'AIID-B«c»icE-ihyo«T-He. ~~~r ^NO BE FLOWN IN LEVEL FLISNT 
AT CRUUIN« HUTURE SETTING IN AIR FREE Or VISIBLE MOIBTURE.    Ir 
HUITI-^NBINE RoTORCRArr, USE ENGINE WITH LEAST C.A.H.R. 

NOTE:   HAY BE 

FLOWN AT ONLY 

ONC ALTITUDE Ir 
O.A.T. Or 30 »F 

|   |i AVAILABLE 

HINIHUN ALTITUDE 
P.A.     500          fn-t 

INTERHEDIATE ALTITUDE 
P.A.     2000         FEET 

HAXIHUH ALTITUDE             j 
P.A.      4000         FEET        \ 

FULL THROTTLE 
OR H.C, POWER 

90^ IAS 
RUN 1 

FULL THROTTLE 

OR H.C. POWER 
m lAs 
RUN 1 

FULL THROTTLE 

OR H.C. POWER 

90^ IAS 
RUN 1 

1  RUN 1         2 3        4 1          2 3     4 1          2 3        4 
|   HEAT CONTROL 

i     PoilTION COL»      HOT COL»   HOT COL»      HOT COLD   HOT COLO     HOT COLD   HOT 

O.A.T. 'F 
(CORRECTED) 78 78 72.6 70.5 60 62. 5 
CA.t. eF 
(CORRECTED) 81.5    192.5 82.5   207 .5 75     194 72  188 68         189 63.5 188| 
HIAT 

RUE 0F HI 125 119 116 121 125 
AIR SriED 

I   MPH IAS 77 58 67 62 63 47 

ENGINE RPH 3100 3100 3100 3100 3100 3100 

M.P. (IN, KG.) 27 22 26 22 24. 5 20 
SEA LEVEL 

1    INDICATED BIIP 186 143.5 

57.2 

.88 

126.3 

63. 15 

178 143.5 

51.8 

.889 

127.5 

63. 75 

165 127 

44. 78 

.882 

112 

56 

1 'PRESSURE COR- 
RECTION FACTOR 

STANDARD TEMP. AT 
i    PRESS, ALT. "F 57.2 51.8 44, 78 

TEMP. CORRECTION 
FACTOR .89 .892 .882 

1   ACTUAL BHP 165.5 158.8 145.6 

|   $ RATEB OHP 82. 75 79.4 72.8 

T 

Test Date: 6 July  I960 
Barometer: 30. 16 
Relative Humidity:40% 
Two runs averaged for each reading. 

FOR SEA LEVEL ENGINE» 
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TABLE 5 

SECTION 111, POWER PIAMT OPERATION 

B.  Carburetor H&at Rise (Continued) 

2. What Is The Minimum Required Carburetor Air Heat Rise In "F?  90 

3"  For Sea Level Engines Employing Conventional Venturl Carburetors: 

(A)  What Is The Actual Temperature Heat Rise At An Outside Air 
Temperature Of 30 "F At 75^ M.C. Power? 132 "F (Should 
Be At Least 90 0F) 

jit.  For Sea Level Engines Employing Carburetors Which Embody Features 
Tending To Reduce The Possibility Of Ice Formation: N/A 

(A) Is A Sheltered Alternate Source Of Air Provided?  Yes No 

(B) What Is The Actual Temperature Of The Preheat Supplied To 
The Alternate Air Intake?   0F 

(C) Is This Temperature At Least Equal Or Greater Than That 
Provided By The Engine Cooling Air Downstream Of The 
Cylinders? Yes No 

5-  For Altitude Engines Employing Conventional Venturl Carburetors: N/A 

(A)  What Is The Actual Temperature Heat Rise At An Outside 
Temperature Of 50 0F At 75^ M.C. Power?  °F (Should Be 
At Least 120 0F) 

6. For Altitude Engines Employing Carburetors Which Embody Features 
Tending To Reduce The Possibility Of Ice Formation: N/A 

(A) What Is The Actual Temperature Heat Rise At An Outside 
Temperature Of 30 0F At 75^ M.C. Power?  0F (Should Be 
At Least 100 "F Except That If A Fluid Deicing System Is 
Used It Need Not Be Greater Than kO  0F) 

(E)  If The Temperature Heat Rise Is Under IOC 0F Is A Fluid 
Deicing System Incorporated? Not Applicable  Yes No 

7. For Multl-Engine Rotorcraft, On Which Engine Is The Carburetor Air 
Heat Rise Tests Reported? N/A 

(A)  Is This The Engine With The Least C.A.H.R.? Yes No 

8. Report Changes In Engine RPM And/Or M.P. Using Full Carburetor 
Heat (Or Maximum Recommended) With Both And Each Magnetos. 

N/A to helicopters 

Both RPM; L RPM; R RPM 

(A) Report Usable Quantity Deicing Fluid System  

(B)  Is Variable Flow Rate Provided?  yes No 



TABLE, % 

SECTION III. P0'.O PLANT OPERATION 

B.   CAnauwtTOB HE»T Rist (CowTtimeo) 

2.    VM*T IS THI IIIIIIMUM REQUIBEO CAHBURETOB AIB HEAT RISE IN "F? 90 
-s^ 

3. FOB SKA LEVEL EIIGIIIES EnPLoma CONVENTIONAL VENTüRI CABBUBETOAB: 

(A) WHAT U THE ACTUAL TEHPEBATURE HEAT RISE AT AN OUTSIDE AIS 

TtnfeRATUBE OP 30 "f AT 75^ H.C^ POWER? 132 »F CSH«««.» 

% At LEAST 90 0F), 

4. FOR Dt« iüE*oi ENGINES EMPLOYINS CARBURETOBS WHICH EMBODY FEATURE» 

Tt»o>M*« To iRuuoE THE POSSIBILITY Or lice FORMAT ION: N / A 

(A)    l« A SHüLTIEHEO ALTERNATE SOURCE OF AIR PHOVISEO? ^^^^V^^K^*««^   YES   NO 

W   WHAT I« tm ACTUAL TEMPEBATUBE OF THE PREHEAT Sunauo 1«. 
Jm. AiTEBNATe AIR IHTAKE? *F 

(C)   Is THIS TEHPERATUBE AT LEAST IHUAK §* HEATER THAN THAT 

PBOVIBED BY THE IHQKK COOLIN« At» ROWHSTREAH Or THE CYLINPER«^      \tt   No 

5. Fo* ALTITUOE EKCINES EMPLOYIH« COHVENTIOHAL YINTUR» CAB8UB{TOBS:     HZA 

(A)   WHAT la THE ACTUAL TEMPEBATURE HEAT RISE AT AN OUTSIBI TIMPEBATUBE 

Or 30 »F AT 75J H.C. POWEBT  y (SHOULD DE AT LEAST 120 *f) 

6. FOB ALTITUOE ENOINE« EMPLOYINO CARBUBETOBB WHICH EMBODY FEATURES 

TEBDIBS TO REBUOE THE POSSIBILITY Or ICE FORMATION; N/A 

(A)   WHAT IS THE ACTUAL TEMPEBATUBE HEAT RISE AT AN OüI  ,m TEMPERATUM 

Or 30 "F AT 75% H.C. POWEB?  H (SHOULD BE AT LEAST 100 9f 
EXCEPT THAT If A FLUID OEICIN« SYSTEM IS USED IT NEED NOT BI 

GBEATEB THAN 40 "F) 

(B)    lr THE TEMPERATURE HEAT RISE IS UNDER 100 °F Is A FLUID DEICH« 

SYSTEM IIOORPORATEB? ..NOT APPLICABLE 

7.    FOR HuLTrCNeikE ROTOBCBAFT, ON WHICH ENOINE |s THE CABBUBETOB AIR 

HEAT RISE TESTS REPOBTEO? N/A 

T. 

(A)   Is THIS THE ENüINE WITH THE LEAST C.A.H.R.T    t»«   N^ 

8.    REPOBT CHANSES IN ENOINE RPH AND/OB H.P. USINS FULL CARBUBETOI HEAT 

(OR HAXIMUM RECOMMENDED) WITH DOTH AND EACH HABNETOS, N/A   to belicppter» 

BOTH RPH; L RPH; R RPH 

(A) REPORT USABLE QUANTITT DEIGIN« FLUID SYSTEM 

(B) I« VARIABLE FLOW RATE PBOVIOED? t TEB NO 
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(6.462) 

TABLE 6 

SECTIOH III,  ma PLANT CltRATIOH 

0.   CARBURETOR HEAT RISE 

H-23C   Filter Installation 
Clean Cartridge 

1.   ROTORCRAFT SHOULD UE AT HAXIHUH TAKt-Orp WEIGHT    2500 1-83., 
NORMAL CG. 81-0 INS. FROM DATUM, RtF. fm -t^XN^in - IJg - 40 
Wr.-AN»-aAL^yoE-Rtrour ^o-. , AND BE FLOUN IN LEVEL FLISMT 

AT CRUISING HUTURE SETTING IN AIR FREE OF VISIBLE MOISTURE.    Ir 
MUI,TI-€N6|NE ROTORCHAFT, USE EHQINE WITH LEAST C.A.H.R. 

NOTE:   HAY BE 

FLOWN AT ONLY 

ONE ALTITUDE Ir 
O.A.T. Or 30 PF 
It AVAILABLE 

HINIHUH ALTITUDE 
P.A.    500           FEET 

INTERHEDIATE ALTITUDE 
P.A.       2000        FEET 

HAXIHUH ALTITUDE 
P.A.      5000          FEET 

FULL THROTTLE 

OR H.C POWER 
igtfi 
RUN 1 

FULL THROTTLE 

OR H.C. POWER 
WTS3 
RUN 1 

FULL THROTTLE 

OR H.C.  POWER 

10? IAS 
RUN 1 

RUN 1          2 3        4 1          2 3     4 1         2 3        4 
NEAT CONTROL 

POSITION COLO      HOT COLD   HOT COLU       HOT COLD   HOT COLO     HOT COLD   HOT 

O.A.T. 0F 
(CORRECTED) 83 84 77.5 77.5 65.5 64 

C.A.T. 6F 
(CORRECTED) 90.5       189 90    188 83         180.5 83.5   181 76       175.5 77.5    180 

HEAT 

RISE 0F 98.5 98 97.5 99.5 99.5 102. 5 

AIR SPEED 

HPH m 72.5 60.5 71.5 64.5 55 48 

EieaiME RPH 3100 3100 3100 3100 3100 3100 

H.P. (IN. H«,) 27 22 26 22 23 20 
1   SEA LEVEL 

INDICATED BIIP 186 143.5 

57.2 

.893 

128 

64 

178 143.5 

51.8 

.892 

128 

64 

152 127 

41. 18 

.885 

112. 4 

56.2 

1 PRESSURE COR- 

RECTION FACTOR 

STANDARD TEMP, AT 

PRESS. ALT. *F 57.2 51.8 41. 18 

TEMP. CORRECTION 

FACTOR .892 .893 .888 

ACTUAL BHP 166 159 135 

t RATED DHP 83 79.5 67.5 

FOR SEA LEVEL ENGINES 

Test Date:       6 July  I960 
Barometer:    29.98 
Relative Humidity:    65% 
Two runs averaged for each 

reading. 
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TABLE  7 

SECTION III,  FOjgj PLANT OPERATION 

B.   CARBUBETOR HE»T RUE (COHTIWUEO) 

2. WHAT IS THE HIMIMUM REQUIREO CARBURETOR AIR HEAT RISE IN 0F7      90 

3. Fo« SEA LEVEL EHSIIIES EMPIOYIHS COMVENTIOHAL VENTURI CARBURETORS: 

(A) WHAT IS THE ACTUAL TEMPERATURE HEAT RISE AT AN OUTSIDE Am 
TEMPERATURE OF 30 "F AT 75? H.C. POWER? 96 "F (SHOULO 

BE AT LEAST 90 "F) 

4. FOR SEA LEVEL ENGINES EMPLOYING CARBURETORS WHICH EMBODY FEATURES 

TENDING TO REDUCE THE POSSIBILITY Or ICE FORMATION: N/A 

(A) Is A SHELTERED ALTERNATE SOURCE Or AIR PROVIDED?    Yts   No 

(B) WHAT IS THE ACTUAL TEMPERATURE Or THE PREHEAT SUPPLIED TO 

THE ALTERNATE AIR INTAKE? _______ 0F 

(C) Is THIS TEMPERATURE AT LEAST EQUAL OR GREATER THAN THAT 

PROVIDED BY THE ENGINE COOLING AIR DOWNSTREAM Or THE CYLINDERS?      YES   NO 

5. FOR ALTITUDE ENCINES EMPLOYING CONVENTIONAL VENTURI CARBURETORS;  N/A 

(A)   WHAT IS THE ACTUAL TEMPERATURE HEAT RISE AT AN OUTSIDE TCHPERATURI 

Or 30 «F AT 7555 H.C. POWER? "F (SHOULD BE AT LEAST 120 0F) 

6. FOR ALTITUDE ENGINES EMPLOYING CARBURETORS WHICH EMBODY FEATURES 

TENDING TO REDUCE THE POSSIBILITY Or ICE FORMATION: N/A 

(A) WHAT  IS THE ACTUAL TEMPERATURE HEAT RISE AT AN OUTSIDE TEMPERATURI 

Or 30 4F AT 75^ H.C. POWER?  "F (SHOULD BE AT LEAST 100 "F 
EXCEPT THAT IF A FLUID OEICING SYSTEM IS USED IT NEED NOT BE 

GREATER THAI 40 0F) 

(B) IF THE TEMPERATURE HEAT RISE IS UNDER 100 °F Is A FLUID DEICINO 

SYSTEM INCORPORATED? ..NOT APPLICABLE YI      Ilo 

7. FOR MULTI-ENGINE ROTORCRAFT, ON WHICH ENGINE IS THE CARBURETOR AIR 

HEAT RISE TESTS REPORTED? N/A 

(A)    Is THIS THE ENQIHE WITH THE LEAST C.A.H.R.?     YES   NO 

8. REPORT CHARGES  IN ENGINE RPM AND/OR tl.P. USING FULL CARBURETOR HEAT 

(OR MAXIMUM RECOMMENDED) WITH BOTH ARD EACH MAGNETOS. N/A to helicopters 

BOTH  RPM; L RP«; R RPH 

(A) REPORT USABLE QUANTITY OEICING FLUID SYSTEM  

(B) IS VARIABLE FLOW RATE PROVIDED?     YES    NO 
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TABLE 

SECTION III. POUER PLANT GPERATK 

(6.462) B.   CARBURETOR HEAT RISE 

H-Z3C   Filter Installation 
Filter Restricted to 10"H/) 

1.  ROTORCRAFT SHOULD QE AT MAXIMUM TAK£-C?f WEIGHT _   2.500 LBSi( 
NORMAL CG.   81.0 ^ INS. FROM OATWI, REF. P*8E-N(K AN-01-1,8-40 
^K-AN»-8Au<ic£-Bt*0RT J»«  , AND BE FLOWN IN LEVEL FLIAHT 

AT CRUUINQ HUTURE SETTINO I» AIH FREE Or VISIBLE MOISTURE.    Ir 
HULTIHENSINE ROTORCRAFT, USE ENQINE WITH LEAST C.A.H.R. 

NOTE:   HAY Be 
FLOWN AT ONLY 

Due ALTITUDE Ir 
O.A.T. OP 30 'F 
It AVAILABLE 

HINIHUH ALTITUDE 
P.A.      500         FEET 

INTERMEDIATE ALTITUDE 
P.A.      2000         FEET 

MAXIMUM ALTITUDE 
P.A.    5000           FEET 

FULL THROTTLE 

OR H.C. POWER 

^riAs 
RUN 1 

FULL THROTTLE 

OR H.C. POWER RUN 1 
FULL THROTTLE 

OR M.C. POWER 

SOFIAS 
RUN 1 

RUN 1         2 3        4 1          2 3     4 1          2 3        4 
HEAT CONTROL 

POSITIOM COLD      HOT COLD   HOT COLD       HOT COLD   HOT COLD     HOT COLD   HOT 

O.A.T. "F 
(CORRECTEB) 85 84 75.5 74.5 62 62.5 
C.A.T. -F 
(CORRECTED) 92          195 88     202 79          194 79    186. 3   68.5      174 70      177.5 
HEAT 

RISE "F 103 94 115 107.5 115. 5 107. 5 
AIR SPEED 

MPH IAS 63 53.5 67.5 61.5 62 48.5 

ENGINE RPM 3100 3100 3100 3100 3100 3100 

H.P. (IN. Ha.) 27 22.5 26 21.5 23 20 
SEA LEVEL 

INDICATED BHP 186 148 

57.2 

.885 

131 

65.5 

178 139.5 

51.8 

.89 

124 

62 

152 127 

41.18 

.886 

112. 5 

56.25 

'PRESBURE COR- 

RECTION FACTOR 

STANDARD TEMP. AT 

PREDB. ALT. "F 57.2 51.8 41. 18 
TEMP. CORRECTION 

FACTOR .889 .885 .89 

ACTUAL BHP 165.4 157.5 135.2 

f RATED OHP 82.7 78. 75 67.6 

FOR SEA LEVEL ENDINEI 

Test Date:    17 July I960 
Barometer;    30. 10 
Relative Humidity:    55% 

Two runs averaged for mfrjr—ding. 
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TABLE 9 

SECTION III, PC'.O PLANT OPERATION 

B.   CARBURETOR HEAT Rise (ConTmuto) 
o 

2. WHAT IS THE MIMIMUM REQUIRED CARBURETOR AIR HEAT RISE IN *f|      90   * « 

3. FOR SEA LEVEL EIIGIIIES EnPioYiNa CONVENTIONAL VENTURI CARBURETORS: 

(A) WHAT IS THE ACTUAL TEMPERATURE HEAT RISE AT AN OUTSIOE AIR 

TEMPERATURE OF 30 "F AT 7531 H.C POWER? 154 'F (SHOULD 

BE AT LEAST 90 0F) "  

(,   FOR SEA LEVEL ENGINES EMPLOYINS CARBURETORS WHICH EMBODY FEATURES 

TENOINS TO REDUCE THE POSSIBILITY Or Ice FORMATION: N/A 

(A)    Is A SHELTERED ALTERNATE SOURCE OF AIR PROVIDED?    Ytt   No 

(6)   WHAT Is THE ACTUAL TEMPERATURE OF THE PREHEAT SUPPLIED TO 

THE ALTERNATE AIR INTAKE? _______ 0F 

(C)    Is THIS TEMPERATURE AT LEAST EQUAL OR GREATER THAK THAT 

PROVIDES BY THE ENGINE COOLING AIR DOWNSTREAM OF THE CYLINDER«?      YES   NO 

5. FOR ALTITUDE ENGINES EMPLOYING CONVENTIONAL VENTURI CARBURETORS:      N/A 

(A)   WHAT IS THE ACTUAL TEMPERATURE HEAT RISE AT AN OUTSIDE TEHPERATURI 

OF 30 "F AT 15% H.C. POWER? 0F (SHOULD BE AT LEAST 120 "F) 

6. FOR ALTITUDE ENGINES EMPLOYING CARBURETORS WHICH EMBODY FEATURES 

TENDING TO REDUCE THE POSSIBILITY OF ICE FORMATION: N/A 

(A) WHAT IS THE ACTUAL TEMPERATURE HEAT RISE AT AN OUTSIDE TEMPERATURI 

OF 30 0F AT 75jS H.C. POWER?  0F (SHOULD BE AT LEAST 100 "F 
EXCEPT THAT IF A FLUID OEICINS SYSTEM IS USED IT NEED NOT Be 
GREATER THAN 40 "F) 

(B) IF THE TEMPERATURE HEAT RISE IS UNDER 100 "F Is A FLUID DEICINO 

SYSTEM INCORPORATED? ..NOT APPLIOASLE ft-    tta 

7. FOR HuLTrENeiNE ROTORCRAFT, ON WHICH ENGINE IS THE CARBURETOR AIR 

HEAT RISE TESTS REPORTED? N/A 

(A)    Is THIS THE ENGINE WITH THE LEAST C.A.H.R.?     YES   NO 

8. REPORT CHANGES  IN ENGINE RPH AND/OR H.P. USING FULL CARBURCTOR HEAT 

(OR HAXIMUM RecoMMeNoeo) WITH BOTH AND EACH HAGNeTo«.       N/A to helicopter« 

BOTH  RPH; L_ RPH; R RPH 

(A) RepoRT USABLE QUANTITY DeiciNa FLUID SYSTEM _^ 

(B) IS VARIABLE FLOW RATE PROVIDED?     Ytt   No 
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TABLE  10 

SECTION 111. Km PLMff OKRATiOH 

(6,450) 
(6.451) 

C,    COOLIMG: 

I.   üUBIMü CLIHD IN Am FREE OF VISIBLE HoisTtiae: 

Original Mixing 
Box Installation 

(6.613(i)) 

(A) TAKE-OFF HEIBHY (H*x,)    2500 LBS.; C.6. <l»0 ^IMS. FROM DATUM; 

«KV,-f^ftt-Ho, -J-JJIRTS» BAIAW;« -RfcHoäTr^Ref; AN70I - 1B- 40 

(B) FUEL OCTAHE llo.       100/130 (HIWIIIUM APTROVEO FOR EMGINE) 

(C) HIXTURE SETTINB Full Rich  

(D) THROTUE SETTIIIQ TvH ^_ 

(f) SHUTTER POSITIOM N/A  

(1)   FOR RoTowcRApi tquicpEo WITH COOLIMG SHUTTERS,  IS A CYLIMOER 

MEAD TEMPERATURE INOICATOH PKOVIDEO FOR EACH ENQIUE?      YES   NO 

(F)    IN HULTI-EHUINE ROTORCRAFT, IS ONE ENGINE INOPERATIVC? 

 ..(NUT APPLICABU) YES   HO 

WHICH EHCINC IS  INOPERATIVE?  

Run 2 

TIME 

(MliiaTEs) 

PRESSURE 

ALTITUDE 

(FT.) 

OISERVEO TEMPERATURES 0F OpERATINa EUCINIKS) SPEED Or CIIHS 
H.P.H. 

O.A.T. HEAD BARREL OIL 
D.P. 
"Ha R.P.H. C.A.T.OF I.A.S. C.A.S 

1 0 87 2 38 149 27 3100 89 47 45 

2 400 82 350 158 

158 

27 

27 

3100 95 47 45 

3 600 79 353 3100 90 47 45 

4 800 78 418 176 26. 5 3100 88 47 45 

5 1700 75 420 167 26 3100 82 47 45 

1 0 80 420 206 27 3100 92 47 45 

2 300 81 434 

435 

206 

205 

27 

26. 5 

3100 89 47 45 

3 800 77 3100 83 47 45 

4 1200 76 446 _ 

432   

204 

197 ... 

 :  

26 

26 

3100 

3100 

84 47 45 

5 1800 73 82 47 45 

Cylinder #1 
Washer Type 
Thermocouple 

Test Date: 5 July I960 
Wind: 6 KTS Max. 
Relative Humidity: 60% 
Barometer: 30. 18 
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TABLE 10 (CONT.) 

SECTION 111, POWER PIAMT OPERATION Original Mixing Box 
Installation 

C.  Cooling (Continued) 

1.  During Climb In Air Free Of Visible Hoistune (Continued) 

(G) What Is Hottest Cylinder Head?  ■»!  And On Which Engine?_ 

(H) What Is Hottest Cylinder Barrel? N/A And On Which Engine? 

(I) Which Engine Has Highest Oil Inlet Temperature?   N/A 

(j) For Sea Level Engines, Single Engine Rotorcraft: 
After Engine Temperatures Have Stabilized In Flight, Start At 
Lowest Practicable Altitude And Climb For One Minute At 
Take-Off Power; Continue Climb At Full Throttle Until At Least 
5 Minutes Aftey-Tbe-OeeHP^eHee-Of-Tbe-Highest-TeMpeFa^uFe or 
2000 ft.* 
Recorded: 

(1)  Is Climb Conducted At The Best R/C Speed?.(Ul.KTS) No (Yes) 
A.  If "No", What Is Speed? MPH IAS; MPH CAS 

(K)  For Supercharged Engines, Single Engine Rotorcraft: 
After Engine Temperatures Have Stabilized In Flight, Tests 
Should Start At 1,000 Feet Below The Actual Engine Critical 
Altitude And Continue At Least 5 Minutes After The 
Occurrence Of The Highest Temperature Recorded: 

(1)  Is Climb Conducted At The Best R/c Speed? N/A....No Yes 
A.  If "No", What Is Speed?  MPH IAS; MPH CAS 

(L)  For Multi Engine Rotorcraft, One Engine Inoperative Climb 
Performance:     N/A 

With The Rotorcraft In The Configuration That Was Used In 
Establishing The Critical Engine Inoperative Climb Performance, 
The Operating Engine(s) At M.C. Power Or At Full Throttle And 
After The Temperatures Are Stabilized in Flight, Climb Should Be 
Started At The Lower Of the Two Following Altitudes And 
Continued For 5 Minutes After The First Occurrence Of The 
Highest Temperature: 

1,000 Feet Below The Actual Engine Critical Altitude 
Or The Lowest Practicable Altitude (When Applicable). 

(1)  Is Climb Conducted At The Speed Used in Establishing The 
One Engine Inoperative Climb Performance? No Yes 

* Per FAA TIA No. H^55-l8 
50 April 1959 
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TABLE  10 (CUNT. ) 

Sg/J«LJL». K)aB "^ 0ltlATt0M. Original Mixing Box 

«     ^ /r \ Installation 

I.   DuMiua CtiHii IK AIK I-'UEC Or Visimt HoUTBKI (Co:.riMU£ü)  . 

(G)   UiUT Is HonttiT CvtlUütn Htdo? #1 „/,,ü ^ WHICH Etieiiit?  

(H)   WHM la MoTTtüT CYiniotn B>.«nEt7    N/A    _AHB OH UMICH EHOIME?  

(I)   WHICH EHOIME HAS HIOIJIST OIL IHLIT TEHftMArunf?  N/A  

1 

(J)   Fo'! 'in l.KVEt EBaiHf«, Siuat.e Ewamt tefj^uwri 
"Äivm 1,,.JME fEMPEBAYUHKS HAVE SrAsuizEo IH pLiairr, START AT 

loiiiivi PMCTIMMJ ALTITUOE AND CLIMU ION Üue HIHUTE AT 

TAKE-OI'I' RiWiEH; Courmue Cum AT Futt THHOTUE UiiTit AT LEAOT 

5 HIUUVEU iti<Mur-J^^>0e*ttmHi4iMk-<^-^^4rtiei»^JkH»iuiAVMac or 2000 lt.* 
RECOII DEBS 

(1)    la Cuna COUOUCTEO AT THE BE&T R/C SKEB? .iiU.K.TfilL    No   (YE«) 

A.    \r "No*, UMAT IS SPEED? J1PH IAS,  HPH CAS 

(K)   FOH Sui'ui»iH,u;Qtii E^^s, SIMPLE EnaiME RoTOBoiiAfT; 
ArfER UMH TtnmiTMM HAVE SrMHUin !■ rLlMTi TEBT« 

SHOULD START AT 1,000 FEET BELOW THE ACTUAL EHQIIIE CRITICAL 

ALTITUDE AND COUTIHUK AT LEAST 5 MINUTES AfTER THE 

OCCURRENCE Or TMC HiaiitaT TErtpenATURE RECOHDüDI 

(1)   Is CLIH» COHDUCTEB AT THE BEST R/C SMED? W/.A    No    YES 

A.    \r •No", WNAT Is SPEED? J1PH IASJ HPH CAS 

(L)   Fon H uiY I JEM i« RoToiiCRArT, OHE ER9IME i BO PER AT I « CLIHB PEHPO RMABOE t     N / A 
SITN TMI ROTORCRAPT IN THE COHFISBHATIO« THATITAS USED IN 

EsrAHLieiiiRD THE CRITICAL EMaiNE IVOPERATIVK CLIHB pERPoKtuROE, 
THE 0PERATIH9 txuuüCa) Ay 11.C. POUER OR AT FULL THROTTLE ARS 

APTER THE TCMPERATUHEB hut STABILISED IN I'i.iurir, CLIHB SHOULD Be 
STARTES AT THE LOWER OP THE TWO FOLLOWIUO ALTITUDE« AND CORTINUED 

FOR 5 HINUTES AFTER THE FIHST OCOURHEHCE OF THE HISHEST TEHPERATUREI 

1,000 FEET BELOU THE AUYUAL ENAIHE CRITICAL ALTITUDE 

0« THE IUULST PRACYICAULE ALTITUDE (WHEN APPLICABLE), 

(1)    \s CLIHU CoNbucviD AY THI StEED ÜJEo IN ESTABLISHINS TNE 

OSK ENQINE INOPERATIVE CLIHB pEiiroHttAiiCE?    No     YES 

*    Per FAA TIA No.   H353-18 
30 April 1959 
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TABLE  11 

SECTininii, roygj PLAIIT OFCRATIOH 

C.     CubLIHC   (CoSTiliUEo) 

1.   Pun mo Ctitia In Am Fiite Qy ytsiai.r HoiavmiE (CCHTIHUEO^ 

(H)   TjggWMngM VALUES AMP CoRRecrioa; 

(Run 2) 

Original Mixing 
Box Installation 

UM 
No. ITEM 

CYLIBOE« NEAO 

(No.   1     , J 
CYLINDER BASE 

(No.             ) OIL IBLET 

0) 

(2) 

(3) 

HAxtnuM OBSERVED linrttwmt             "f 446 206 
- 

TNU< OBSERVCD iMremvuae                  'F 446 206 
PRIBBU» AITITUOB AT WHICH TCHP. 

STAIILIZES 0« FINAL PEAK OCCUM      FT. 1200 300 

W 
bsSERVEO O.A.T. AM 

TEMPERATURE AT (3)                               *F 76 81 

(5) 
TRUE O.A.T. AH 

TiHMRAme AT (3)                            'F 76 81 

(6) .0036 X (3) 3. 32 1. 08 

(7) 
STAMSARB HOT DAY TEMEEBATUME 

AT (3) = 100 - (6)                            J 96.68 79.92 

(8) AT = (7)-(5)                                 f 20.68 -1.08 

(*] 
TEMPERATURE COKBECTIO« IWCREMENT 

(HEAD « OIL) = 1.0 X (8)                    0F 20.68 X -1.08 

(9B) 
TEMPERATURE CORRECTIOB INCREMENT 

(BASE) = .7 X (8)                                 f ,,---^*'*^"-^. X 
(10? 

CORHECTEB 

TEMPERATURE = (2) +(9)                      "F 466.68 204.92 

01) 
rtixiHUM 
PERMISSIBLE TEMPERATURE (Washer) 0F 530 230 

(12) COOLIMO hABGii(=(n)-(10)             "F 63. 32 25. 08 

(13) Is COOLINS SATISFACTORY? 
... 

YEB TEB YEB 

(6.100(a)) (N)   ABE An CALIBMATION CUHVEB ATTACHEB?   (TEB)  NO 

2.   puRiNa Hoytfiiun IH AIR FREE OF VISIBLE HOIBTUHE; 

(A)    TAKt-Opf WEIGHT (HAX.)    2500 LBB;.; CG. 8L0 ^|„8. FROM DATUM; 

«ETJ -PACE- No; - - -; - - ^-jr? -Ow ««.«ci «cppirr Ho^;' Ref: AN-Ol-l 8-40 

(B)   FUEL GCTAHE HO,        100/130 (HINIMUH APPROVED FOR EISINE) 
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TABLE 12 

(6.41)0) 
(6.451) 

SECT10M III, POME« PUHT OKBATIOH 

C.   C&ouHt: 

I.    ÜuniHü CLIMD  In Am FjUt Of VisiotE Hoismi:; 

H-23C   Filter Installation 
Clean Cartridge 

(6.613(E)) 

(A)   TAKE-OFF HEIQIIT (H*X,)    2J0^_  Las.; CG.    81.0     Ina. FROM DATUM; 

four **o« Jkm«» — pHtrlmitimm BM''»w-"Na. Re'f: AN-01 - 1B-40 

(B)   FUEI OCTANE HO. 100/J.30_ (HIUIMUH Aci'novio FOR ENGINE) 

(C)   HIXTIIHE SETT ma    Full Rich, 

(P)   VHROTTLE SETTiNa     Full  

ff)   SIIUTTE« POSITION N/A 

(1)   FOR RUTODCNAFT EQUIFPEO WITH COOLIIIG SHUTTERS,  IS A CYLINDER 

HEAD Tt;iirF.HATURE INOICATOH PHOVIOED FOR EACH ENQIUE?     Yes    No 

(F)    IN HULTI-ENUINE KOTORCRAFTI IS ONE ENGINE INOFERATIVCT 

 (JUT AFFLICABLI) 

WHICH ENGINE IS INOPERATIVE?    ^^ 
YE«   NO 

^v-un 1 

Run 2 

TIME 

(HINUTES) 

PRESSURE 

ALTITUDE 

(FT.) 

OmRVEo TEMPERATURES "F OPEIIATINQ ENGINe(s) SPEED OF CLIMI 
 tUPJL 

O.A.T. HEAD BARREL OIL •Ho R.P.H, C.A.T.0F I.A.S. C.A.S 

1 300 84 410 194 27 3100 98 47 45 

2 750 83 430 194 27 3100 87 47 45 

3 1000 80 431 194 27 3100 82 47 45 

4 1300 77 435 196 27 3100 81 47 45 

5 L_1700 77 438 194 27 3100 81 47 45 

6 2000 74 422 194 27 3100 77 47 45 

1 0 84 378 181 27 3100 36 47 45 

2 300 81 416 193 27 3100 88 47 45 

3 650 80 42 7 193 27 3100 84 47 45 

4     . . . ?0Q0..„.. 75 

436 

194 

194 

194 

27  

27 

3100 81 47 45 

5 1500 76 3100 81 47 45 

6 2000 72 430 
, _    J 

27 3100 78 47 45 

Cylinder #5 
Washer  Type 
The r mocouple 

Test Date:    16 July I960 
Wind:    6 KTS Max. 
Relative Humidity:    5 7% 
Barometer:    30.11 
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TABLE 12 (CONT.) 

SECTION 111, POWER PLANT OPERATION H-25C Filter Installation 
Clean Cartridge 

C.  Cooling (Continued) 

1.  During Climb In Air Free Of Visible Moisture (Continued) 

(G)  What Is Hottest Cylinder Head?  #*| And On Which Engine?   

(H)  What Is Hottest Cylinder Barrel?  N/A And On Which Engine? 

(I)  Which Engine Has Highest Oil Inlet Temperature?   N/A  

(j)  For Sea Level Engines, Single Engine Rotorcraft: 
After Engine Temperatures Have Stabilized In Flight, Start At 
Lowest Practicable Altitude And Climb For One Minute At 
Take-Off Power; Continue Climb At Full Throttle Until At Least 
5-Minutes Aftei>-ThG-9eeH3?3?eHee-Of-The-Highe8t-TempepatHFe 
or 2000 ft. * 
Recorded: 

(1)  Is Climb Conducted At The Best R/C Speed? . (I'l.KTS) . . .  No (Yes) 
A.  If "No", What Is Speed? MPH IAS;  MPH CAS 

(K)  For Supercharged Engines, Single Engine Rotorcraft: 
After Engine Temperatures Have Stabilized In Flight, Tests 
Should Start At 1,000 Feet Below The Actual Engine Critical 
Altitude And Continue At Least 5 Minutes After The 
Occurrence Of The Highest Temperature Recorded:        N/A 

(l)  Is Climb Conducted At The Best R/c Speed? °°0.0." No Yes 
A.  If "No", What Is Speed?  MPH IAS;  MPH CAS 

(L)  For Multl-Englne Rotorcraft, One Engine Inoperative Climb Performance: 
With The Rotorcraft In The Configuration That Was Used In 
Establishing The Critical Engine Inoperative Climb Performance, 
The Operating Engine(n) At M.C. Power Or At Full Throttle And 
After The Temperatures Are Stabilized In Flight, Climb Should Be 
Started At The Lower Of The Two Following Altitudes And Continued 
For 5 Minutes After The First Occurrence Of The Highest Temperature: 

1,000 Feet Below The Actual Engine Critical Altitude   N/A 
Or The Lowest Practicable Altitude (When Applicable). 

(1)  Is Climb Conducted At The Speed Used In Establishing The 
One Engine Inoperative Climb Performance? No Yes 

Per FAA TIA No H^Vlö 
30 April 1959 
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TABLE  13 

SEC1IOH III, PQgg PLAfIT OfCRAIION 

C,   Co&Liiia (COHTIUUEU) 

1.    Uumiiü CLIDB IN Am FHEE OK VISIDI.E HOISYUIIC (CoNTiMUEo] 

(H)   TEHr'E*«TUBE VALUES AND COHIIE(;TIOM; 

Run #1 

H-23C Filter Installation 
Clean Cartridge 

Lint 
No. 

ill 

m 
in 
(5) 

ill 
(8) 

ÜsL 
(9B) 

M 
(11) 

(12) 

(13) 

ITEM 

KAXIMUH OBSEKVED Itnnunrmt 

TNU* OBSEKVED TEMrcBATuaK! •F 
PRESBURI ALTITUOI AT UHIC« luttr. 
STAiimes 0« FINAL PCAK OCOWS 

ÜBBERVEI O.A.T. An 
Iwjgugnm AT (3) 

FT. 

V 
TAUE O.A.T. An 
TtHrERATUki AT (3) •F 

.0036 X (3) 
STAMOARB HOT OAV TEMPERATURE 

AT (3) ■ 100 - (6)  •f 

AT = (7)-(5) •F 
TEHPERATURE CORRECTION INCREHENT 

(HEAP | OIL) = 1.0 X (8) •F 
TEHPERATURI CORRECTION INCREHENT 

(BABE) = .7 X (6)   •F 
CORRECTED 
TEMPERATURE - (2) + (9) 
HÄx liniM 
PERMISSIBLE TEMPEHATURE (Washer) "F 

CooLiBO HAROIR ■ (11) - (10) •F 

Is CUOLINO SATISFACTORY? 

Cvuunrji HEAD 

(fc.J ) 

438 

438 

1700 

77 

77 

6. 12 

94.88 

17,88 

17,88 

455,88 

530 

44, 12 

YES 

CrLiaoER BASE 

(Ho. ) 

YEB 

OIL INLET 

196 

196 

1300 

77 

77 

4.68 

95, 32 

18. 32 

18, 32 

214.32 

230 

15,68 

YES 

(6.1Ü0(«)) (N)   ARE ALL CALIDNATIO« CURVES ATTACMEO? , (YES) NO 

'•      tSiii   BSHISS   1"   Al11   faü   fe   VI BIBLE   HolBtUKE: 

(A)   TAKEOFF MEIOIIT (MAX.)     2500      lMml Ct.      8j-g  I—. FROM DATUM; 

Rtg^-EA^^^^^^^-j^A^-JUwü^J^ AN-0 1 - 1 B - 40 

(U)    FUEL OCTANE do,   100/ 130 (HIHIMUM AfPRovE« FOR CNaiNi) 
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(6.450) 
(6.451) 

TABLE  14 

SECTion in. ro'.o PLAIU DfgKTKaj 

C.    L'ooLiiic: 

I,    DuiiiMu CiiHD  IN Am FBEK Of VISIBLE HOISTURL-; 

H-Z3C   Filter Installation 
Restricted to 10" M   0 

(6.613(i)) 

(A) TAKE-GfF HEIöHT (MAX.) i.
25O0__Lus.; C.8.    81.0 ^lus. FHOM DATUM; 

•JttiS-PAec-Ho»;^^^^-^ ^IB-BM.AW« -R«I>O«F tiiK Ref; AN-01 - 1 B- 40 

(B) FUEL OCTANE HO.   100/130 (HUIHUM Aprnovto FOR EMBINE) 

(C) MIXTURE SETTIMQ .„^uU Rich___ 

(0)   IHROTTI-E SETTIMO      ^^^  

(E) SIIUTTEH POSIT ion    N/A  

(1)   FOR KUTOHCRAPT EQUI^PED UITH COOLIIIQ SHUTTERS,  |S A CYLINDER 

HEAD TEMPCRATURE INDICATOR PROVIOEO FOR EACH ENOIME?      YES   NO 

(F) IM IIULVI tHuiiit RoTDRCNAi-t, Is ONE ENGIHC INOPERATIVE? 

 (NOT APPLICABLC)    YES NO 
WHICH EHSINE IS INOPERATIVE? 

Run 1 

Run 2 

TlHC 

(MINUTE«) 

PRESSURE 
ALTITUDE 

(FT.) 

OBSERVED TEMPERATURES T OPEHATINO ENGINC(S) SPEED OP CLIMB 
H.P.H. 

O.A.T. HEAD BARREL On 
n.T. 
•He R.P.H. C.A.T/F I.A.S. C.A.S 

1 100 88 392 176 2 7 3100 104 47 45 

2 400 86 405 180 27 3100 99 47 45 

3 750 84 411 181 27 3100 98 47 45 

4 1200 80 40 7 181 26.5 3100 93 47 45 

5 .1,2.00 77 403 190 26.5 3100 91 47 45 

6 2000 77 404 190 26. 5 3100 88 47 45 

1 0 88 366 180 27 3100 103 47 45 

2 0 88 390 

406 

410 

408 

  

192 

192 

194 

194 

194 

26.5 

26.5 

26 

26 

26 

3100 

3100 

104 47 45 

3 300 85 96 47 45 

4 750 83 

79 

3100 

3100 

94 47 45 

5 1300 90 47 45 

 *         ., 1800 77 406 3100 87 47 45 

Cylinder #5 
Washer  Type 
The rmocouple 

Test Date: 18 July  I960 
Wind: 6 KTS Max. 
Relative Humidity: 64.9% 
Barometer: 30.02 

73 



H-23C     - Filter Installation 

TABLE  14(CONT.) 

SEmONJM. POWER l'l ANT OPERATlÜlj 

r     r    ..-fl frnHT.Mi.r^ Restricted to 10" H^O 

1.   Dumiu CLIm l« Aik Fne:e Oy Vi8>iit.E HQISTUHE (COüTIHUEO^ 

(G)    UIIAT Is HOYTEOT CVIIIIDKII HEAO? _     #5       Aiio 0« MmcH EHSIBE? ^ 

(H)   HHAT la HOTTEST CYLIUOIR BJ>HIIEL7   N/A      AJD OB WHICH EKINE? . 

(I)   WMIC« EiiaiUE H»s HIOIIEST OH IMLET TEMfENAtuRf? N/A 

(J)   Fon 3e* LEVEL EBoatiEs, Sman.» faMM RoTOHciurTt 
hrm EMIM TEHPERATURES HAVE SYAIILUEO IN Fnairr, START Ar 
UUEST PiMTIMMJ ALTITUDE ARD CLIHB FM ORE Hiiirri AT 

TAKE-Off ftniER; CORTIHDC CLIHR AT FDLL THROTTLE UNTIL AY LEAST 

5 HiNUTEu Ai»Te«-|i«-Oe«w(re«»t-Bp-T«K-HiaHE»T-ToiiHHi*T*i« or 2000 Ft.* 
RecoROEoj . 

(1)   Is CLIHB COUOUCTEO AT THE BEST R/C SWEB? .,>.,........>.    No   (Y«i) 
A.   IF •NO*, WHAT IS SPEEP? HPH IASJ  HPH CAS 

(Ö    F— StWHimitW EHaiWEs, SINOLE EMSIME fafggMgM 
AfTEiTTNaiNeT'EMpeRATURES HAVE STABILIZES IN FLISHT, TESTS 

SHOULD START AT 1,000 FEET BELOW THE ACY'IAL ENOINE CHIYICAL 

ALYITUDE ABO CoNriB« AT LEAST 5 HINUTES AFYEH THE N/A 
OCCURRENCE Or THE HISHESY TEHPERAYURC RECORosot 

(1)   Is CLIHB CONDNOYED AV THE BESY R/C SPEED? , ,    No    YES 

A.   |p ■No*, HHAY Is SPEED? HPH IAS;  HPH CAS 

('•)   FOR HuLYrEtfaiiiE RoYomnurTt ttw EüSINE IBOPERATITE CLIMB PEHroRMANOE» 
~\IIYN THE ROTORCRAPT IN THE CokFisuRATio'i T<IAT IM USED IN 

ESTABLIBHINC THE CRIYICAL EitaiHE INOPERATIVE CLIHI PCSFORIUNOI, 

THE OPERAYINS ENOIBEU) AT H.C. POWER ON AY FULL THROYIU ABS N/A 
APYER THE TEHPEBAVUREB ARE SrAatLiZED |B FLüIHT, CLIKS SHOULD BE 

SYARTEB AY THE LOWEN OP THE TWO FOLLOWS»« ALYIYUOES AND CONTINUED 

FOR 5 HINUTES AFYIR THE FIRST OOOURREHOI Or THE HISHEST TEMPERATURII 

1,000 FEET BELOW THE AUTUAL ENSiNE CRITICAL ALTITUDE 

OR THE LOWEST PRACTICASLK ALTITUDE (WHEN AppLiusLt). 

(1)    Is CLIHB COHDUCT^O AT THE SPEED USED IN ESTASLIBHIHB THE 

ONE ENOINE INOPERATIVE CLIHB PEHPONHANCE?    No    Vis 

♦ Per FAA    TIA No.   H353-18 
30 April 1969 
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TABLE  15 

SECTION III, TOO PLAIIT OPERATION 

C.   CootiMa (CONTIMUED) 

1.   OURIHQ Ctuia I» Am Fwtt Of VISIBLE HOUTUBE (CoMTiMue») 

(H)   TggMtWM VALUES AMP CORBECTIOII; 

Run #1 

H-23C    Filter Installation 
Restricted to 10" H20 

2 

ill 

LINE 

No, 

(1) 

(5) 

m. 
in 
(8) 

(9*) 

M 
M 
mi 

ITEM 

MAXIMUM OOSEKVEU TenrERATUM 0F 

TlilUe OlSERVED TirtftMTUaK *f 
PRE88UIE ALTITUDC  AT UNIOH TCHP. 
STARILIXES Oa FINAL PEAK OCCOM  FT. 

OtSERVCB  O.A.t.   Al« 
TEHrtRATURE AT  (3) •F 
TRUE O.A.T. A» 
TEMPERATURE AT (3) •F 

.0036 X (3) 
STANOARB HOTDAT TEMPERATURE 

AT (3) = 100-(6)  •F 

AT = W:-(5? •F 
TEMPERATURE CoRRecTlOR INCREMENT 

(HEAD i OIL) = 1.0 X (8) "F 
TEMPERATURE CORRECTION INCREMENT 
(BASE)= .7 X (8)  
CORRECTED 
TEMPERATURE ■ (2) + (9) 
MAXIMUM 
Pr.RMissiBLE TaufERATURE(washer)   "f 

(12)   COOLIWR HARBIN = (11) -(10) 

(13) 

'F 

I« COOLINR SATISFACTORY? 

CVLINDER Ik AD 
(Ho.J^ ) 

411 

411 

750 

84 

84 

^L 
.27.3. 

13.3 

13, 3 

424. 3 

530 

CTLINOER BASE 

(Ho. ) 

105. 7 

Yes YEN 

On INLET 

190 

190 

1800 

77 

77 

6.05 

JJL2L 

16.95 

16.95 

206.95 

230 

23.05 

YIN 

(6.100(a)) (N)   ARE ALL CALINNATION CURTIS ATTACHED? ..,...,...,„  (YEN) NO 

I.   DURINR HovERiBa IN AM FREE OF VINIILB HOINTURE; 

(A)   TAKE-OFF «EIOHT (MAX.)   2500 U«.; CO.   81.0      INN. FROM OATUMJ 

fUc^-fMt:-lta;.--r--rj-JV-lfe-A«^fltt*tc>Jtngaririta. Ref: AN-01-1B-40 

(B)   FUEL OCTANE NO.    100/130 (MINIMUM APPROVID FOR CRBINR) 
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TABLE  16 

• 

SECTION 111.  POWER FLAUT OF-jRAlM Original Mixing Box 

.„ x Installation 
C.   Cootiia (CokTtiutp) 

—  Note: Wt.   Z500 (Max.) 

2.   Dugma HovtRino !■ An ftitt OF Vismtt HOISTUBE (COWTIUUED) 

(C)   MiXTtat SmiM     Full Rich  

(0)   THüOTTW SmtM    Full Open  

(E)   SHurrt» Posmo»      N/^.  

(6.613(0) (1)   FOR ROTORCHAFT EQUIPPED WITH COOLIB« SHurreR«, Is A CYiinutR 
HEAD T£nP£R*Ti)RE INDICATOR PROVIDED FOR EACH EHUIKE?     YES   NO 

(F)   I« Hu4.f1 -ttt«NE ROTORCRAFT, It CUE EHSIRE IIOPERATIVE? 

 (NOT APPIICARIE) 

WHICH EHSIRE IS IHOPERATIVE? "" 
YES   NO 

TIM 

(NlHUTtt) 

PIE »SURE OBSERVED TEMPERATURES 0F QPERATIHS EHQIHCU) 

(FT.) CAT. HEA^ BARREL Zn H.P. 
•Hs R.P.H. C.A.T. f 

0 50 LÜ_ 433 176 27 3100 99 

1 85 439 180 98 

3 85 449 194 99 

4 84 465 197 98 

6 83 45 5 203 97 

7 84 454 208 100 

9 83 453 210 98       . 

10 84 457 21£_ 96 

11 3 3 457 212 100 

I* R4 ,4^8- 212 98 

1       14 | 84 455 212 1 97 

1       15 |     50 84 [45 3 212 27 3100 1     99              1 

* Washer  Type 
Thermocouple 

Test Date: 5 July  I960 
Wind: 4 Knots  Max. 
Relative Humidity: 82% 
Barometer: 29.99 
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TABLE  17 

SECTION III,  TOO PLANT OPCRATIO» 

C.   CooiiNQ (CONTINUED) 

Original Mixing Box 
Installation 

2,    DURING HOVERING IM AIR FREE Or VISIDIE MOISTURE (COHTIIIUED) 

(G)   WHAT IS HOTTEST CVLINOER HEAD?        #1 AMP ON MHICH E«9i«?_ 

(H)   WHAT it HOTTEST CVIIHOER BARREL?   N/A       AMP ON WHICH ENOINE?^ 

(I)   WHICH EMQINE HAS HISHEST OIL INLET TEHrERATU«? N/A 

(J)   AFTER EMeitiE TEMPERATURES HAVE STABILIZED IN GROUND OPERATION ON HOVENIN«, 

START TEST AT TAKE-OFF POWER, REDUCINN TO MAXIMUM CONTINUOUS POWER 

FOLLOWING DURATION OF TAKE-OFF POWER TIME LIMIT UNTIL AT LEAST S HIHUTII 

AFTER THE OCCURRENCE OF THE HIGHEST TEMPERATURE RECORDEB, 

(1)    Is TEST CONDUCTED HOVERIUQ TAIL INTO THE WIND? 

(WIND VELOCITY NOT TO EXCEED 10H2 HPH) ZERO WIND      (YES)  NO 

A. lr "No*,  IS ANOTHER CONDITION DEEMED CRITICAL?     YES   NO 

B. WHAT IS THIS CONDITION? 

1. CROSSWINO        
2. HOSE INTO WIND _______________ 

(K)   TEMHEHAVUHE VALUES AND CORRECTION; 

|  LINE 

No. ITEM 

CYLINDER HEAD 

(No.   1        ) 
CYLINDER OASE 

(No.            ) OIL IKLET 

(1) MAXIMUM OBSERVED TEMPERATURE                0F 465 212 

(2) TRUE OBSERVED TEMPERATURE                     0F 465 212 

(3) 
PRESSURE ALTITUDE AT WHICH TEMP. 
STABILIZES OR FINAL PEAK OCCURS        FT. 50 50         ' 

(<) 

OBSERVED O.A.T. Ain 
TEMPERATURE AT-(3)                                 *F 84 84 

(5) 
TRUE O.A.T. AIR 
TEMPERATURE AT (3)                                   "F 84 84        j 

(6) ,0036 X (3) . 18 . 18 

(7) 
STANDARD HOT DAY TEMPERATURE 
AT (3) = 100 - (6)                                0F 99.82 99.82 

(8) AT = (7)-(5)                                   «F 15.82 15.82     | 

w 
TEMPERATURE CORRECTION INCREMENT 
(HEAD i OIL) = 1.0 X (0)                       "F 15.82 IxT 15.82 

(9B) 
TtMPEfiATURE CORRECTION INCREMENT 
(BASE) = .7 X (8)                                   "F !><r X 

\m CORRECTED 
TEMPEHATURE = (2) +19)                       "F 481 228 

on 
MAXIMUM 
PERMISSIBLE TEMPERATURE                          "F 530 230 

h12) COOLING HARQIN == (11)-(10)                 "F 49 2 

(13) Is COOLING SATISFACTORY? YES YES YE« 

(6.100(a)) (L)    ARE ALL CALIBRATION CURVES ATTACHED?   /YE«)  HO 
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TABLE  18 

SECTIOH IH. POWER PLANT OPERATiÜH 

C.    Cootll« tCggTIIHgtj 

2.   Dumiia HOYEHUO U AH FREE Or Vmm Kgjgtggl (CohTiuutp) 

H-Z3.'C Filter Installation 
Clean Cartridge 

(6.613(i)) 

(C)   HUTWU SeTTina     Full Rich 

(0)   TKnome SEVTIN«      Full Open 

(E)   SHUTK« POBITIO« N/A 

Note: Wt.   2500 (max.) 

(1)   FOR RoTOflcnm EQUIPPED UITN COOLIN« SHurrcRe, Is A Cvutioca 
HEAD TenpERATuse INDICATOR PROVIDED FOR EACH ERQINE?     YES    NO_ 

(F)     I«  Hui.T|-tN8IHE  ROTORCRAPT,   Is ÜNE  EilDIME   llOPERATIVE? 
 (HOT APPIICABLC )  Yea No 
WHICH EHSINE la IHOPERATIVE? 

TIM 

(HIMUTBR) 

PRESSURE 
AtTITUO« 

(FT.) 

OSSERVED TEMPERATURES "F ÜPERATiaa ERaiHt(s) 

O.A.T. HEAD* BARREL On H.P. 
■H, R.P.N. CA.T, "F 

0 50 82 404 176 27 3100 93 

1 81 420 190 94 

2 82 435 194 96 

3 82 437 198 96 

4 83 440 200 96 

5 82 432 203 92 

6 83 438 206 96 

7 82 442 206 99 

8 81 444 210 96 

9 «1 435 210 98 

10 82 433 212 1 
99 

1      11 
50 83 432 212 27 3100 94 

♦ Washer Type 
Thermocouple 

Test Date:    16 July  I960 
Wind:     2 Knots 
Relative Humidity:    5 7% 
Barometer:     30.20 
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TABLE  19 

SECTION III. PQgR PLANT OHERATIOtt 

C.      COOLIMU   (CoHTIBUEo) 

2.    OHMMQ HovtBiHa In AIH Fm OF VISIOLE hotsrUHE (COIITIMUEP^ 

(G)    WHAT IS HOTTLST CYLINDER HEAP?      #5 AND ON WHICH E«aiNE7_ 

(H)   WHAT IS HOTTEST CYLINUER OABRtt?      N/A. . AND OH WHICH EIOI«£7_ 

(!)   WHICH ENGINE HAS HIOHEST OIL INLET TEHHERATURE?   

(J)   AFTER inatue IUIPUIATUHES HAVE STABILUEO IN GROUND OPERATION OR HOVER IN«. 

START TEST AT TAKE-OFF POWER, REDUCINS TO HAXIHUII CoiiTliiuout POWER 

FoLLouiNa DURATION OF TAKE-OFF POWER TIHE LIMIT Umra AT LIA8T 5 HKUTH 

AFTER THE OCCURRENCE OF THE HIGHEST TEHPEHATUNE RECORDED. 

(1)    Is TEST CONDUCTED HOVERINO TAIL INTO THE WIND? 

(WIND VELOCITY NOT TO EXCEED 10~)2 HPH) ZERO WIND      (M NO 

A. Ip *Not(  Is ANOTHER CONDITION DEEHED CRITICAL?    YES   NO 

B. WHAT IS THIS CONDITION? 

1. CROSSWIND 

2. NOSE INTO WIND  

(K)   TEHPERATURE VALUES AND CORRECTION; 

1   LIN 
NO. ITEM 

CTLINDER HEAD 

(No.  5        ) 
CYLINDER BABE 

OIL INLET 

(1) MAXIMUM OBSERVED TEMPERATURE                "F 444 212 

(2) TRUE OBSERVED TEMPERATURE                     0F 444 212 

(3) 
PRESSURE ALTITUDE AT WHICH TEMP. 
STABILIZES OR FINAL PEAK OCCURS        FT. 50 50 

{<] 
OBSERVED O.A.T. AIR 
TEMPERATURE AT-(3)                                 0F 81 83 

(5) 
TRUE O.A.T. AIR 
TEMPERATURE AT (3)                                 "F 81 83 

(6) .0036 X (3) . 18 . 18 

W 
STAIJOARO HOT DAY TEMPERATURE 
AT (3) = TOO - (6)                                "F 99.82 99.82 

(8) A T = (7) - (5)                                   f 19 17 

M 
TEMPERATURE CORRECTION INCREMENT 
(HEAD « OIL) = 1.0 X (8)                      »F 19 ^XT 17 

(98) 
tEMPtnATunE CORRECTION INCREMENT 
(OASE) = .7 X 1,8)                                   "F ^XT 

m CORRECTED 
TEMPERATURE ■ (2) + (9)                        "F 463 229 

U) HAXIMUM 
PERMISSIBLE TEMPERATURE                        "F 630 230 

(12) CooLiNa HARBIN = (11)-(10)                "F 67 1 

(13) It COOLINO SATISFACTORY? YE« YES YE« 

(e.ioou)) (l)    ARE ALL CALIBRAUON CURVES ATTACHED?  (YES)  HO 
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TABLE 20 

H-Z3C    Filter Installation 
Restricted to 10" HO 

Note:   Wt.  2500 (max.) 

SECTION 111, mm PLANT OPERATION 

C.   Cootma (CowTiiiutp) 

2.   DUIIUQ HoYtmiia !■ An FBEE OF Visittt faittwi (COMTIMUEO) 

(C) HiXTUit SETTiia       Full Rich  

(D) TBHOTTU SETTIII«     Full Open  

(E) Swum« POBITIO» N/A  

(6.613(i)) (1)   FOR ROTORCRAFT EquirrEo UITN COOLIHB SHUTTERS,  IS A CVLINMR 

HEAD TCHPERATURE INDICATOR PROVIDED FOR EACH ERSINE? .......   YES   tto 

(F) li  Hui.T|-€NaittE ROTORCRAFT,   |l ÜHE EttfilRE  IROPERATIVE? 

 (Nor APPIICADL^ YER   NO 

WiiüH EHRIRC la INOPERATIVE? . 

TlHI 

(HlNUTES) 

PRESSURE 
ALTITUDE 

(FT.) 

OBSERVED TEMPERATURES "F OpERATUa EN«INE(S) 

O.A.T. HEA^ BARREL OIL H.P. 
"Ha R.P.M. C.A.T. «F 

0 50 87 415 192 27 3100 109 

1 87 414 194 105 

2 
• 

88 419 198 112 

3 88 424 203 111 

4 88 42 5 208 113 

5 88. 42,i 208 112 

6 87 421 210 107 

7 89 418 210 109 

8 89 421 210 110 

10 86 416 212 108 

12 1 1 88 420 210 i 

\ 107 

14 50 87 420 dlO 27 3100 112 

*    Washer  Type 
Thermocouple 

Test Date:     17 July I960 
Wind:     6 Knots 
Relative Humidity:    5 7% 
Barometer:     30.07 
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TABLE 21 

SECTION III, KM-H PLANf OPLmiÜN 

C.    Cooiiwu (CowTmut-p) 

2.    DuMNa IfovtHiHa IN Am FBEE Of Visiait hoiSTURE (COIITIIIUEP) 

(G)   WHAT U HOTTEST CYLINDER HEAD? 1_ AMO 0» WHICH LKBIKET^ 

(H)   WHAT IS HOTTEST CYLINDER BARREL?   N/A AND ON WHICH E«am7_ 

(I)   WHICH ENOINE HAS HIGHEST OIL IHLET TEMPERATUNJ? N/A 

(j)   AFTER ENGINE TEnrtnATUHES HAVE STABILUEO II GROUND Orm*iio« On iioviRisa, 
START TEST AT TAKE-OFF POWER, REOUCINS TO HAXINUH CONTINUOUI POWCH 

FOUOWIHU DURATION OF TAK£-~0FF POWER TIME LIHIT UNTIL AT LEAST 5 MINUTE» 

AFTER THE OCCURRENCE OF THE HIGHEST TEHFERATUNE RECORDED. 

(1)    Is TEST CONDUCTED HOVERING TAIL INTO THE WIND? 

(WIND VELOCITY NOT TO EXCEED 10-12 HPH) ZERO WIND      (YEN) NO 

A.    Ir "NO*, IS ANOTHER CONDITION DEEMED CRITICAL?     YEN    NO 

6,    WHAT IS THIS CONDITION? 

1, CROSSWINO  
2. NOSE INTO ITIND  

(K) TEMPERATURE VALUES AND CORRECTION; 

LINE 

No. ITEM 

CYLINDER HEAP 

(No.    1       ) 
CYLINDER OAIC 

(No.            ) OIL INLET 

0) MAXIMUM OBSERVED TEMPERATURE                *f 425 212 

(2) TRUE OBSERVED TEMPERATURE                     0F 425 212 

(3) 

PRESSURE ALTITUDE AT WHICH TEMP. 
STABILIZES OR FINAL PEAK OCCURS        FT. 50 50 

(<) 

OBSERVED O.A.T. AIR 
TEMPERATURE AT-(3)                                 "F 88 86 

(5) 
TRUE O.Ä.t. AIR 
TEMPERATURE AT (3)                                 "F 88 86 

(6) .0036 X (3) . 18 . 18 

(7) 
STANDARD HOT DAY TEMPERATURE 
AT (3) = 100 -   6)                                "F 99.82 99.82 

(8) AT = (7)-(5)                                   »F 12 14 

(9*) 
TEMPERATURE CORRECTION INCREMENT 
(HEAD i OIL) = 1.0 X (8)                       "F 12 14 

(9.) 
TEMPIHATURE CORRECTION    NCREMENT 
(BASE) = ,7 X (8)                                   "F x: 

(10) 
CORRECTED 
TEMPERATURE = (2) + (9)                       "F 437 226 

(11) 
MAXIMUM 
PERMISSIBLE TEMPERATURE                          "F 630 230 

(12) COOLING HARaiN = (11) - (10)                 "F 93 4 

(13) Is COOL IN« SATISFACTORY? YES to YES 

(6.100(8)) (L)   ARE AIL CALIBRATION CURVES ATTACHED?   (YIN) No 
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TABLE 22 

SgCTjMj HI,  Wieg PUNT OPtRATION 

C.     CoOLIIIO  (CoMTiBUtp) 

2.   Dutuua HüVERIHO Iv Au FREE OF Viaieit HoiaTUHE (COHTIIIUED) 

Original Mixing Box 
Installation 

(6.613{i)) 

(C)   HIXTU*E SETTI»I8       Full Rich, 

(0)   THaorru SETTIII«      Full Open 

(E)   Stium« PoaiTio» __^i/.A_  

Note:   Wt.   2400 
(max.   less 100) 

(1)   FOR RoTOflCHAKT EQUIITPEO UIYN COOLIN« SHUTTERS, U A CYLIHOER 

HEAD TEMrEHATURE IRDICATOR pHovit>Eo FOR EACR EKQINI:?    YES    NO 

(F)     |l  HuLTI'EHalHE  ROTORCRAET,   U  ORE  EuolNE   INOPERATIVE? 

 (NOT AffIiCABLE) 

WHICH EiiaiRe is IMOPERATIVE? _~~~~~~~1 
YEC    NO 

Tihi 

(HiNirrEt) 

pREdSURE 
ALTITUDE 

(FT.) 

OBSERVED TEHrERATURES "F OPERATIBe EROIIEd) 

O.A.T. 
• 

HEAD BARREL OIL H.P 
•Ha R.P.H C.A.T. 'f     j 

1   o 50 82 450 206 26.5 3100 97             | 

1 82 458 208 100 

3 83 465 212 100          j 

4 85 462 212 102           j 

5 84 463 212 101           i 

7 84 465 212 101           ' 

8 85 466 212 98 

9 82 464 212 100 

11 84 459 214 101 

12 86 457 214 102 

13 1 84 465 214 | 1 104 

1    15 50 85 463 t214 26.5 3100 1Ü1 

*Washer Type 
Thermocouple 

Test Date:     5 July 
Wind:     4 Knote 
Relative Humidity:    82% 
Barometer:   29.99 
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TABLE Z3 

SELTim \U. POMEU_PLAflf OPBATIW 

C.      CoOllHO   (COKTINUto) 

2.    DuRiHa HovtHiHG In Am FBEE OF VISIüLC Hoiviun£ (CotiTiuutB) 

(G)    WHAT I» HOTTEST CYLINO£B HEAD? 1 AMQ ON WHICH t»aiut1_ 

(H)    WHAT IS HOTTEST CVLIMOER BARREL?    N/A AND ON WHICH EiamT^ 

(I)    WHICH ENQIWE HAS HIBIIEST OIL IHLET TEHPERATURE?   N/A  

(J)   AFTER EHOIUE TEHPEIUTURES HAVE SrAsiLUEo IN GHOUMD OrtHAno« On Honmia, 
START TEST AT TAKEHJFF POUEII, REouciNa To MAXIMUM COMTINUOUS POW» 

FOLLOWINO ÜuRATioM Of  l»Rt (Jii  POUER Tint LIMIT UNTIL AT LEAST 5 HINUTE» 

AFTER THE OCCURRENCE OF THE HIGHEST TEHPERAYUIII; RECOROEI. 

(1)    Is TEST CONDUCTED HOVCRINU TAIL INTO THE WIND? 

(WIND VELOCITY HOT TO EXCEED 10H2 HPH) ZERO WIND     (YE») NO 

A.    lr "No*, Is ANOTHER CONDITION DEEHEO CRITICAL?     YEN   NO 

6.    WHAT IS THIS CONDITION? 

1, CROSSWIND  
2. NOSE INTO WIND 

(K)   TEHPEHATUKE VALUES AHO CORRECTION; 

LINE 

NO. ITEM 

CYLINDER HEAP 

(No.   1        ) 
CYLINDER RASE 

(No.            ) OIL INLET    \ 

PI MAXIMUM OSSERVED TEMPERATURE                "f 466 214 

(2) TRUE OBSERVED TEMPERATURE                     "F 466 214          ( 

(3) 
PRESSURE ALTITUDE AT WHICH UMP. 
STABILIZES OR FINAL PEAK OCCURS        FT. 50 50 

Wl 
OBSERVED O.A.T. AIR 
TEMPERATURE AT-(3)                                 0F 85 85 

(5) 
TRUE O.A.T. AIR 
TEMPEHATURE AT (3)                                 "F 85 85          | 

(6) .0036 X (3) . 1ft .18 

(7) 
STANDARD HOT DAY TEMPERATURE 
AT (3) = 100 - (61                               0F 99.82 99.82 

(8) A T = (7) ~ (5)                                   »F 1 5 15        ! 

(9*) 
TEMPERATURE CORRECTION INCREMENT 
(HEAD i OIL) = 1.0 X (B)                       0F 15 ^xC 15 

j(9B) 
TcHPEnATURE   CORRECTION   INCREMENT 
(BASE) = .7 X (8)                                   "F ^xT ^xC 

(1°) 
CORRECTED 
TEMPERATURE = (2) + (9)                        "F 481 229 

1(11) 
MAXIMUM 
PERMISSIBLE TEMPERATURE                          *F 5 30 2 30 

(12) COOLINQ HARaiN- (11)-(10)                   "F 49 1 

(13) Is CooLiNa SATISFACTORY? YE» YES YE» 

(MOOU)) (L)    ARE AIL CALIBRATION CURVES ArrACHEo? (Yts)   Ho 
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TABLE 24 

H-23C   Filter Installation 
Clean Cartridge 

Note:      Wt.   2400 (max.   less  100) 

SECTIOW III. WMER PLANT OPEBATIWi 

C.      COOLIMQ   (CoHTlBlitp) 

2.   UuHiua MmgiM IM AU FREE Of Vismu HOUYUHE (CoimuuEo) 

(C) HixTuai SJTTIIIO     Full Rich  

(D) THuome StYTinaFulF Open  

(E) Smnu PoaiTioi« ___N/A  

(6.6l3(t)) (1)   FOR ROTORCIUFT EQUIPPED WUH Cooi-ina SnuYTCRa, Is A CYLUOCR 

HEAD TEHPENATURC IMUI^-ATOR PROVIOEO FOR EACH ERQINE?     YES   NO_ 

(F) Is HULTI-ENSIHE Kuio«cst.ICv, is OHE EUSISE IHOPERATIVI? 

 (Nor Appucme)        YES   NO 

UMIUH EiiaiiiE IS IHOPERATIVE? . 

TIMS 

(Hiiirris) 

PRESSURE 
ALTITUDE 

(FT.) 

OBSERVED TEMPERATURES "F OPERATISS E*Qi«c(e) 

O.A.T. HEAD BARREL OH 
M.P. 
■H« R.P.H. C.A.T. 'F 

0 50 86 446 216 ft, 5 3100 98 

1 86 440 221 99 

2 86 435 216 97 

3 86 432 216 97 

4 87 438 216 97 

5 86 442 214 99 

6 , 86 443 214 96 

7 84 441 114 97 

8 86 439 ?14 9q 

9 85 438 il2 99 

10 
} 84 437 J14 1 101 

11 50 84 438 514 26.5 3100 99 

♦Washer type 
Thermocouple 

Test Date:    16 July I960 
Wind:      3 KTS 
Relative Humidity:    57% 
Barometer:      30.20 
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TABLE Z5 

SECTION lllf POO PLANT OPtRATIOH 

C.      COOIIMQ   (CoMTmUtp) 

2.   DuRiMa HovERiwa Iw Am FREE OF VISIBLE MOISTUBE (CoiiTUutp) 

(G)    WHAT IS HOTTEST CYLIHOER HEAD?       1 AKO ON WHICH Eium7_ 

(H)   WHAT IS HOTTEST CVLIHOER BARREI?     N/A     AKO ON WHICH ENOI«? 

(I)   WHICH ENQINE HAS HISHEST OIL IHUT TEHPERATU«?   

(J)   AFTER ENQINE TEHPEHATURES HAVE STABILIZED IN GROUND OPERATIOI 0* HOTERIN«, 

START TEST AT TAKE-OFF POWER, REOUCIN« TO HAXIHUN CONTINUOUS POWER 

FoLLouiNa DURATION OF TAKE-OFF POWER TIME LIMIT UNTIL AT LEAST 5 MINUTES 

AFTER THE OCCURRENCE OF THE HIQHEST TENPERATURE RECORDED. 

())    Is TEST CONDUCTED HOVERINO TAIL INTO THE WIRD? 

(WIND VELOCITY NOT TO EXCEED 10-12 HPH) ZERO WIND      ÜI)   No 
A. Ir "No*, Is ANOTHEN CONDITION OEEHED CRITICAL?    YES   No 
B. WHAT Is THIS CONDITION? 

1. CROSSWIND   
2. NOSE INTO WWT 

(K)    TEMPERATURE VAIUES AND CORRECTION; 

(6.100{«) 

LINE 

No. ITEM 

CYLINDER HEAP 

(No. 1         ) 
CYLINDER BASE 

(No._        ) OIL INLET 

(1) MAXIMUM OBSERVED TEMPERATURE                0F 443 216 

(2) TRUE OBSERVED TEMPERATURE                     "F 443 216 

(3) 
PRESSURE ALTITUDE AT WHICH TEMP. 
STABILIZES OR FINAL PEAK OCCURS        FT. 50 50 

m 
OBSERVED O.A.T. AIR 
TEMPERATURE AT-(3)                                  0F 86 86 

(5) 
tnuE O.A.T. AIR 
TEMPERATURE AT (3)                                  "F 86 86 

(6) .0036 X (3) . 18 . 18 

(7) 
STANDARD HOT DAY TEMPERATURE 
AT (3) = 100 - (6)                                0F 99.82 99.82 

(8) AT = (7)-(5)                                   »F 14 14 

(9A) 
TEMPERATURE CORRECTION INCREMENT 

HEAD « OIL) = 1.0 X (Ö)                      "F 14 !Xr 14 

(%] 
EMPERATURE CORRECTION INCREMENT 
OASE) = .7 X (8)                                  "F J^^C^ 

(10) 
CORRECTED 
TEMPERATURE = (2) + (9)                         "F 457 230 

(ID 
MAXIMUM 
PERMISSIBLE TEMPERATURE                         *F 530 230 

(12) COOLING HARAIN = (11)-(10)                "F 73 0 
(13) Is COOLINO SATISFACTORY? YES YES (YE.) 

(L)    ARE ALL CALIBRATION CURVES ATTACHED? , , (YES)   NO 
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TABLE 26 

SECTION III,  HOtO PLANT OPERATION 

C,   CootiHa (CoHTmutp) 

2.   Oiuma HoYtnuo U Ai« Fwet Of Vimu hoiaTum (COXTHIUCD) 

(C)   HIXTWK SETTIIIB       Full Rich  

(0)   THuorri« Ssnu«   Frfl Qp«^ .  

(E)     bhUTilR   Po8|T|t)l N/A  

(J.813(t)) 

H-Z3C     Filter Installation 
Restricted to 10" H20 

Note:    Wt.   2400 
(Max.   less 100) 

(1)   FOR RoTORCHtrr EQvimo UITN COOLINB Swurrtna, lu A CVLINU« 

HEAD lennuntunt IHOICATOR PROVIUCO Foa EACH ENBINC?    Yes   No 

(F)   IN Huurtwuiist RoroHc«ArT( I« OM iuaim |aor£RATi«c7 
 (KoTAmjcABuL      ?«•   No 
WiioM EHAiNt U luomtkrtttl  . 

TIM 

(HIHL-SS) 

PRESSURE 
ALTITU« 

(FT.) 

ORSERVEB TEHMRATURES "F OreRATiva ERaiiic(t) 

O.A.T.I   HtAO* BARREL OIL M.P. R.P.K. C.A.T. »F     I 

!   o 50 90 412 195 27 3100 108            I 

!   i 90 412 198 Ill 
' 

2 88 415 208 112 

4 .„ä.(L_ 413 208 109 

|      5 30. 418 210 114            1 

^ 92 415 210 110 

7 «1 4?2 HQ 109              1 

8 M 421 ^2 114 

9 RL. 418 212 115             < 

10 90 420 il2 114 

11 88 418 il4 112             1 

1      1?. 50 I  8? |U5 114 27 kioo 113 

♦Washer Type 
Thermocouple 

Test Dates:      17 July I960 
Wind:     6 Knots 
Relative Humidity:    5 7% 
Barometer:       30.07 
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TABLE 27 

SECTION Ml, TOO PLAfIT OPERATION 

C.      CoOtlHQ   (CoWTIWUtl)) 

2.   DuRiNQ HovtRiHQ IN AIH FHEt OP VISIBLE HOISTUBE (CoMTUuto) 

(G)   UH*T I» HOTTEST CYLINOES HEAD? | km On MMICN EHQi«r7_ 

(H)   WHAT IS HOTTEST CniHOER BAHREL?      N/A    km ON WHICH EMI«7_ 

(I)   WHICH ENQINE HAS HISHEST On IHLET TEHPERATURE?  

(J)   AFTER ENGIHE TtnPEnATUREs HAVE STABILIZED IN GROUND OPERATION OR HO»ERIM, 

START TEST AT TAKE-üFF POWER, REDUCIN« TO HAxirnm CONTINUOUI POWER 

FOLLOWIMQ DURATION OF TAKE-OFF POWER TIME LIMIT UNTIL AT LEAST 5 HINUTM 

AFTER THE OCCURRENCE OF THE HISHEST TCHPERATURE RECORBEB. 

(1)    Is TEST CONDUCTED HOVERINO TAIL INTO THE WIND? 

(WIND VELOCITY NOT TO EXCEED 10-12 HPH) ZERO VINO     (YE«) NO 

A.    IF 'NO*, IS ANOTHER CONDITION DEEHEO CRITICAL?    Yd   No 
ii.    WHAT IS THIS CONDITION? 

1, L'ROSSWIWO 

2. NOSE INTO I/INO ^  

(K)   TEHPEHATUHE VALUES AND CORRECTION; 

'LINE 

No. ITEM 

CYLINDER HEAP 

(No,    1       ) 
CYLINDER BARE 

(No.           ) OIL INLET 

(1) MAXIMUM OBSERVED TEMPERATURE                "F 422 214 

(2) TRUE OBSERVED TEMPERATURE                     0F 422 214 

(3) 
PREBSDHE ALTITUBE AT WHICH TEMP. 
STABILIZES OR FINAL PEAK OCCURS        FT. 50 50 

(<) 

OBSERVES O.A.T. AIR 
TEMPERATURE AT-(3)                                 "F 91 88 

(5) 
TRUE O.A.T. AIR 
TEMPERATURE AT (3)                                  "F 91 88 

(6) ,0036 X (3) .18 . 18 

{V 
STANDARD HOT DAY TEMPERATURE 
AT (3) = 100 - (6)                                "F 99.82 99.82 

W AT = (7)-(5)                                   'F 9 12 

(9A) 
TEMPERATURE CORRECTION INCREMENT 

HEAD « OIL) = 1,0 X (8)                      "f 9 12 

(9B) 
EMPEHATURE CORRECTION INCREMENT 
BABE) = .7 X (8)                                 "F rxT rxri 

(10) 
CORRECTED 
TEMPERATURE ■ (2) + (9)                        "F 431 226 

(11) 
MAXIMUM 
PERMISSIBLE TEMPERATURE                         "F 530 230 

(12) COOLING HAROIN = (11)-(10)                 'F 99 4 

(13) Is COOLINO SATISFACTORY? YEB YEB YRR 

(6J00U)) (L)   ARE ALL CALIBRATION CURVES ATTACHED?  (YEB)  No 
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TABLE 28 

SECTION III. POWER PLANT OPERATION 

C.   Cootua (CoNTinmo) 

2.   Otmiu« Hovcmiia IN AII FREE Or Visitu HOISYUSE 'CCHTIUUEO] 
■■ " ■ —    " T ' ** 

(C) MIXTU«« SeTtufl       Full Rich  

(D) THSOTTI« SITTM«    Full Open   

f|)   SHUTTI« POSITIon N/A  

(S.613(i)) (1)   FOH RoTOHCii»fT Equimo UIVH Cooimfl SHUTTERB, la A CYLmoe« 
HEAD TcnrERATUiK |MQIC«TOR PKOVICEO FOR EACH ERSINE? .,.,,,,   Yd   No 

Original Mixing Box 
Installation 

Note:    Wt.   2300 
(max.   less 200) 

(F)   IR HUI.TI-€R«IRC ROTORCRAFY, I« OHI ERRIIE lRorER*Tivt7 
 ,, , ,,.,., (NOT Appucmt) 
WNIOM EM«!« la INO«R*TI»I7  

YE*   NO 

TIM 

(HIHUTIS) 

PiEaauRt 
ALTITUDE 

(FT.) 

O18ERVED TEHFERATURES "F OFERATIM ERaiRc(s) 

O.A.T. HEAD BARREL OIL H.P. 
•Hi 

R.P.H. C.A.T. "F 

0 50 82 462 196 26 3100 96 

} 84 465 198 99 

2 83 468 203 98 

3 82 470 2Ü5 99 

4 83 469 208 97 

5 83 468 208 98 

7 83 470 210 98 

a 82 467 210 97 

9 82 468 210 97 

10 81 468 210 98 

12 82 46 7 212 1 99 

13 50 82 467 212 26 3100 99 

♦ Washer Type 
Thermocouple 

Test Date:   6 July I960 
Wind:     6 Knots 
Relative Humidity:    60% 
Barometer:      30. 18 
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TABLE Z9 

SECTION III, Wjgj PLANT OPCRATIOfj 

C.    COOLIWO (CowTinuto) 

2.    OUHINQ lloveHiwa In Am FREE OP VISIDU HOISTUHE (CowTiMuep) 

(G)   WM*T I» HOTTEST CTLINOER HEAD? I Awe Oti WHICH £iiai«7_ 

(H)   WHAT IS HOTTEST CVUHDER BAHHEL?   N/A _ ^ Am» OH WHICH E«aiiE?_ 

(I)   WHICH ENOIHE HAS HISMEST OIL IHUT TEHPE8ATU«e7  

(J)   AFTER ENGINE TEMPMIATURES HAVE STABILIZED IN GNOUNO OPERATION OR HO»ERI»S, 

START TEST AT TAKr-Orr POUER, Rtuucin« To MAXIMUM CONTINUOU* POWER 

FOLLOWING DURATION OF TAKE-OFF POWER TIME LIMIT UNTIL AT LEAST 5 MINUTEN 

AFTER THE OCCURRENCE OF THE HIGHEST TEHPERATUNE RECOBOEO. 

(1)    Is TEST CONDUCTED HOVERINQ TAIL INTO THE WIND? 

(WIND VELOCITY NOT TO EXCEED 10-12 HPH) ZERO WIND      (TEN) NO 

A. IF "NO*, IS ANOTHER CONDITION DEEMED CRITICAL?     YEN   NO 

B. WHAT IS THIS CONDITION? 

1. CROSSWIND      
2. NOSE INTO WIND 

(lO   TEMPERATURE VALUES AND CORRECTION; 

TTNE 

NO ITEM 

CnINDER  illAo 
(No. J ) 

CTLINDE« IM»E 

(No. ) Oil INLET 

Hi MAXIMUM OBSERVED TEMPERATURE 470 212 

ill TRUE OBSERVED TEMPERATURE 470 212 

JU 
PRESSURE ALTITUDE AT WHICH TEMP. 
STANILIZES OR FINAL PEAK OCCURS        FT. 50 50 

ill 
OBSERVED O.A.T. AIR 
TEMPERATURE AT-(3) 82 

TRUE O.A.T. AIR 
TEMPERATURE AT (3) 

82 

M eF 82 82 

M .0036 X (3) ■ 18 . 1'8 

ili 
STANDARD HOT DAY T 
AT (3) ^ TOO - (6) 

EMPERATURE 
"F 99.82 99.82 

M A T = (7) - (5) 
TEMPERATURE CORRECT 
(HEAP i OIL) ■ 1.0 X 

•F 18 18 

i9*i 
OB) 

TEMPEBATUHE CORRECTI 
(DASE) = .7 X (8) 

ION INCRI 

lisil 
NCREMENT 

18 
ON INCREMENT 

18 

ilfil 
CORRECTED 
TEMPERATURE = (2) + (9) 0F 488 130 

illi 
MAXIMUM 
PERMISSIBLE TEMPERATURE •F 530 230 

.M COOLIHS MAROIN = (11) - (10) AA. 
(13) Is Cooi ma SATISFACTORY? YES YES 

(6.100(«)) 

YES 

(L)   ARE ALL CALIBRATION CURVES ATTACHED? ., ,   (TEN) NO 
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TABLE 30 

SECTION III. POWER PLANT OPtRATION H-23C  iTilter Installation 
Clean Cartridge 

(6.613U)) 

Note:    Wt.   2300 
(max.   less 200) 

C.   CooLna (COMTIMUCD) 

2.   Dugna HovtHiiia In An fag OK Visittt HoiaTunt (CoHTiuuto) 

(C) MIXTWI SiTTina      Full Rich  

(D) TKHOTTU Semia    Full Open  

(E) SHUTTI!« PoSITtOM N/A  

(!)   FOR ROTORCIIAFT EQUIPCED UIIN COOLIWU SNtimreRS, Is A CYLIROCR 

HEAD TEMPERATURE INDICATOR PROVIOEO FOR EACH EKBIUE?     YES   NO 

(F) la HULTI-€N«I«E ROTORCRAPT, IS ONE EUUINE IMKRATIVK? 

 , ^NOT APPLICABLE)        YES   NO 

VNICM EMIRE IS IROPERATIVE?    . 

YlM 

(MiBuxts) 

PRESSURE 
ALTITUDE 

(FT.) 

OBSERVED TEMPERATURES "F QpERATIRa EHaiRE(B) 

O.A.T, HEAD* BARREL OIL H.P. R.P.M. C.A.T. -F 

0 50 87 413 180 26 3100 97 

1 86 422 192 98 

2 83 42 5 198 99 

3 84 429 203 99 

4 87 432 210 101 

6 87 .415 210 100 

7 t 88 439 214 101 

8 90 445 217 106 

9 85 445 216 105 

11 87 444 217 101 

12 88 111 217 f I 99 

13 50 88 430 217 26 3100 102 

♦Washer Type 
Thermocouple 

Test Date:     16 July I960 
Wind:     6 Knots 
Relative Humidity:     5 7% 
Barometer:      30.11 
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TADLE  31 

SECTION lllr FMg PLANT OPERATI OH 

C.   CooiiNo (CoHTutueo) 

2,   Dumwa llovemwa lw Am fau Or Visiatt HOISTUBE (CofiniiutD) 

(6)   WHAT I» IIOTT£»T CVLIHOER HEAD? I AMP ON WHICH ENSIKT^ 

(H)     «HAT   I«  HOTTtSY CvilitOEII  ÖABMl?       N/A        ANO  UK  WHICH  EialK?^ 

(I)   WHICH EMöIMC HAS HKUUST, OIL |«LCT TtHPEHAme?  

(J)   AFTKR ENBIHE TEMPLMATUHES HAVE STABILI/KO U GROUND OPERATIOI OR HOTEIIM, 

START TEST AT TAKTDrr POWER, REOUCIN« TO HAXIMUII COMTINUOUI POWER 

pOLLOUINO ÜUHATIOH  OF  TAKE-^FF   POWER   TlHE  LlMIT  UxTi!.  Ar LlAIT  S HlRilTE» 
AFTER THE OQCURREHCE OF THE HIOHEST TEHrERAruaE RECORBE», 

(i)    Is TEST CONOUCTCO HOVERIHA TAIL INTO THE HIND? 

(WINS VELOCITY NOT TO EXCEED 10-12 MPH) ZERO WIIP     (YES) NO 

A. If ,No*, Is ANOTHEI CONOITION OEEHED CHITICAL?    YE:   NO 

B. WHAT IS THIS CONDITION? 

1, CROSSUINO            j 

2. NOSE INTO wiS 

(K)   TEMFERATUNE VALUES ANO CORRECTION; 

LIKE 

NO. 
_ 

ITEH 

CYLINDER HEAD 

(No.   1       ) 
CYLINDER BASE 

(No.           ) O«1   'likT 

PI MAXIHUM OasERVEo TEMPERATURE               0F 445 217 

(2) TRUE OBSERVED TEHPERATURE                     eF 445 217 

(3) 
PRESSURE ALTITUDE AT WHICH TEMP. 
STABILIZES OR FINAL PEAK OCCURS        FT. 50 50 

{*) 
OBSERVED O.A.T. AIR 
TEMPERATURE AT-(3)                                 "F 90 88 

(5) 
TRUE O.Ä.T. AIR 
TEMPERATURE AT (3)                                  "F 90 88 

m .me X (3) . 18 . 18 

(7) 
STANDARD HOT DAY YEMPERATURE 
AT (3) = 100 -   6)                                eF 99.82 99.82 

W AT = (7)-(5)                   »F 10 12 

m TEMPERATURE CORREOTION INCREMENT 
(HEAD i OIL) ■ 1.0 X (B)                      •F 10 12 

[M 
EMPERATURE CO 
OASE, =.7X1 

SECTION INCREMENT        0. 
8                                     F 7>-<^ rxri 

(10) 
CORRECTED 
TEMPERATURE = (2) +(9)                        "F 455 229 

(11) 
HAXIMUM 
PERMISSIBLE TEMPERATURE                          *F 530 

 - '■■ 

230 

(12) Cooiisa HARQIN = (11)-(10)                'F 76 1 

(13) Is COOLIN« SATisrAcToiy? YES Yes YES 

(6.100(s)) (L)   ARE ALL CALIBRATION CURVES ATTACHED? .( YES) NO 
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TABLE  32 

SECT I OH Hi, KMR PLANT OPERATION 

C.   Cooima (CowTimo) 

2.   Dmiaa HOVEHUQ IB Am FJMI Op Vmmt Hoiavt^E (COWTIIIUED) 

(C) HIXTWII SiTTi«a ^   Full Rich  

(D) THRome SEmna    Full Open 

(E) Swum« POOITIüü N^A  

H-23C   Filter Install, 
Restricted to 10" H2ü 

(6.613(f)) 

Note:   Wt.   2300 

(max.   less 200) 

(1)   Kon ROTORCHAFT EQUIPPED UITH COOKHU Siiirmfie, Is A CVLINOCR 
HEAD TEHPEHATURE IMDICATOR PROVIOEU FOR EACH ENQIIIE?  .    YE>    NO 

(F)   li MutdtouiuE ROTORCRAPY, la ORE EHSINE INOPERATIVE? 

 ■ ittor APPIICABU)        YER   NO 

WHICH ERRINC la IDOPERATIVE? 

TIM 

(HI HUTO) 

PRESSURE 
AITITUOE 

(FT.) 

OBSERVED TEMPEBATURES 0F OPERATIRR EBOIBEU) 

O.A.T. 
* 

HEAD 
..  .....   . 

BARREL On H.P. 
•Ha 

R.P.M. C.A.T. "F 

0 50 88 412 207 26.f 3100 113 

1 89 410 210 112 

2 89 415 j 208 112 

4 87 415 2JQ ioq 

5 9° 416 210 ill   , 

6 •l AZ±- 212 114 

R 88 418 212 114 

10 88 417 212 113 

11 90 112 m 11/S 

12 89 421 Hi 1 1 5 

13 a.6.. 119 . ? 1 ?. 
i ■ 

. i i <i 

14 50 86 415 212 26.5 3100 112 

♦Washer  Type 
Thermocouple 

Test Date:     18 July I960 
Wind:     6 Knots 
Relative Humidity:     65"/« 
Barometer:      30,04 
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TABLE  33 

C.   COOIIWQ (CoNTiwueD) 

2.    OURiNu HovtHiHfi IM AIK FHEE OF VISIDLC Hoisrufie (CoHTHiueo) 

(G)   WHAT Ü HOTTEST CVLIMU£B HEAP?        1  AND OM WHICH E»iaiiir7_ 

(H)   WHAT IS HOTTEST CYLIHOEB OARREI?     N/A      AMP ON WHICH E«ai«t7_ 

(I)   WHICH EKOINE HAS HISHEST Oit IHLET TEHPERATUHI?  

(J)   AFTER ENOIHE TEMPERATUHES NAVE STABILIZED II GROUND OrtRAuo« On HOVINII«, 

START TEST AT TAKE-OFF POWER, RECUCU« TO lUxitmn CONTINUOUS POWER 

FOLLOWIN« DURATION OF TAKE-OFF POUEH Tine LIMIT UNTIL AT LEAST 5 HINUTEN 

AFTER THE OCCURRENCE OF THE HIGHEST TEHPEHATUIE RECORDED, 

(1)    Is TEST CONDUCTED HOVERINQ TAIL INTO THE WIND? 

(WIND VELOCITY NOT TO EXCEED 10-12 HPH) ZERO WHO     (YES) NO 

A. Ir *No*t  Is ANOTHER CONDITION DEEHEO CRITICAL?     Yii   No 
B. WHAT IS THIS CONDITIOH? 

1. CROSSUIND ^___  
2. NOSE INTO tfiNo 

(K)   TEMPEWATUHE VALUES AND CORRECTION; 

LINE 

No. ITEM 

CYLINDER HEAP 

(No.   1       ) 
CYLINDER DARK 

(Ho.            ) Ou INLET 

0) MAXIMUM OBSERVED TEMPERATURE 0F 424 214 

(2) TRUE OBSERVED TEMPERATURE "F 424 214 

(3) 
PREBSURE ALTITUDE AT WHICH TEMP. 
STABILIZES OR FINAL PEAK OCCURS FT. 50 50 

{*) 
OBSERVED O.A.T. AIR 
TEMPERATURE AT-(3 1 •F 91 90 

(5) 
TRUE O.A.T. AIR 
TEMPERATURE AT (3) 0F 91 90 

(6) .0036 X (3) . 18 . 18 

(7) 
STANDARP HOT DAY TEMPERATURE 
AT (3) = 100 - (6) Op 99.82 99.82 

(8) AT-(7)-(5)     _ "r 
9 10 

(9A) 
TEMPERATURE CONNECTION INCREMENT 
(HEAD i OIL) = 1.0 X (li) Or 9 ZXT 10 

(9B) 
TEMPtRATURE   CORRECTION   INCREMENT 
(DABEJ - .7 X   'S) 

Op ^xT X 
\m 

CORRECTED 
TEMPERATURE = (2) + (9) 

Op 433 224 

nil 
MAXIMUM 
PERMISSIBLE TEMPERATURE 

Of- 530 2 30 

(12) COOUNQ HAROIN - (11) - (10) Op 
q? h 

(13) Is COOLIN« SATISFACTORY? YEP YlR YCP 

16.100(«)) (L)    ARE ALL CALIBRATION CURVES ATTACHEP? ( YEP) Ho 
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TABLE 34 

SECTION III, PCWEN PUNT OPERATIOH 

C,   Cootma (COHTIHUEO) 

3.   DUR INS LEVEL FuaHT AT M.C. POWER IM AIR FREE OF VISIBLE HOISTU»; 

Original Mixing Box 
Installation 

(6.613(i)) 

(A)   T*KE-Orf WEIGHT (H*X.)    2500      Us.; C.G.81. 0    in». FROM D*TUM; 

Refr-P»«-Hor -j-farr^M-bMrnt-fJuswr-tlo^ Ref: AN-01-1B-4Q 

(B) FUEL OCTANE NO.      100/130 

(C) HiXTURE SETT'SS      Full Rich 

(NmiHUH Arnovco FOR EiaiNE) 

(0)   THROTTLE SETTIMO     Full Open 

(E)   SHUTTER POSITION        N/A  

(1)   FOR RQTOHCRM'T EQUIPPED WITH COOLING SHUTTERS, IS A CYIINDER 

HEAD TEMPERATURE INDICATOR PROVIDED FOR EACH ENGINE?    YE«   NO 

(F)   IN HULTI-ENQINE ROTORCRAPT, is ONE ENGINE INOPERATIVE? 

       .... jJJoT ApfUCABLi) 
WHICH ENGINE IS INOPERATIVE?  

YE«   NO 

(G)   WHAT IS HOTTEST CYLINDER HEAD? AND ON WHICH ENGINE? 

(H)   WHAT IS HOTTEST CniNOEH BARREL?      N/A       AND ON WHICH EN«iRe?_ 

(|)   WHICH ENGINE HAS HIGHEST OIL INLET TEMPERATURE? N/A  

TIM« 
(MINUTES) 

PR £8SURE 003 ERVEo TEMPERATURES 0F OPERATING ENGINEU) 
LEVEL 
SPEED 

LIOHT 
li.H. 

ALTITUDE 

(FT.) O.A.T. 
* 

HEAD BARREL OIL 
H.P. 
•Ho R„P.H. CA.T.'F I.A.S. C.A.S. 

0 500 77 431 212 27 3100 94 35 35 

I 78 4?8 210 86 61 57.5 

2 80 444 208 82 77 75 

4 80 444 203 83 79 76 

5 79 443 199 82 79 75 

7 79 444 198 R2 79 75 

9 ..m 4^n 19« Rl fll 77 

10 79 445 196 81 78 75 

11 80 446 194 82 78 75 

IS 79 448 194 1 f 81 85 fln.« 

14 500 78 446 194 27 31 00 81 78 75 

♦    Washer Type 
Thermocouple 

Test Date: 6 July I960 
Relative Humidity: 60% 
Barometer:    30. 18 
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TABLE 35 

SECTION III, POWER PLANT OPERATION 

C.  Cooling (Continued) 

5.  During Level Flight At M.C. Power In Air Free Of Visible Moisture (Continued) 

(j) After Engine Temperatures Have Stabilized In Flight At Cruising,Start 
Test At Maximum Continuous Power At The .Lowest Practicable Altitude 
And Continue Level Flight At This Power Setting Until At Least 
5 Minutes After The Occurrence Of The Highest Temperature Recorded: 

(K)  Temperature Values And Correction: 

Line 
No. Item 

  

Cylinder Head 
(No. 5     ) 

Cylinder Base 
(No.       ) Oil Inlet 

(1) Maximum Observed Temperature    0F hkQ 210 
(2) True Observed Temperature       °F khQ 210 
5) Pressure Altitude At Which Temp. 

Stabilizes Or Final Peak Occurs Ft. 500 500 w Observed O.A.T. Air 
Temperature At (3)             0F 79 78 

(5) True O.A.T. Air 
Temperature At (5)             "F 79 78 

(6) .00^6 x (*) .28 .28 
(7) Standard Hot Day Temperature 

At (3)   -  100 - (6)             0F 99.72 99.72 

(8) A T = (7) - [5J             0F 21 22 
(9A) Temperature Correction Increment 

(Head & Oil) = 1.0 x (8)        "F 21 ^x^l 22 
(9B) Temperature Correction Increment 

(3ase) : .7 x (8)              0F ^r - 
(10) Corrected 

Temperature = (2) + (g)         0F l|6q 2^52 
(11) Maximum 

Permissible Temperature         "F ■530 2^0 
(12) Cooling Margin = (11) _ (10)    "F 61 -2 

tu) Is Cooling Satisfactory? Yes Yes Yes 

(6.100(a)) (L)  Are All Calibration Curves Attached?  (Yes) No 
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TABLE 36 

SECTION III, PlHO PLANT OPERATION H.23C   Filter Installation 
Clean Cartridge 

C.   Cooiiwo (CowTiwuce) 

3.    DumNa LIVEL FIIOHT AT H.C. POWER  In AIR FBEE OF VISIBU HoiSTuat; 

(A)   TAKr-0?r WEIGHT (HAX.)       2500LB».; C.G.81. 0   Ina. FHOM OATUMJ 
•RET;-P*«-HO-.-T t-nffT^V^M-Aitct •*«HoniHo»    Ref:   AN-O^- 1B-40 

(6.613(0) 

(B) FuEt OCTANE No.     100/130 

(C) HIXTUIIE SETTIMS Full Rich 

(0) TMHOTTLE SETTitta _ Full Open 

(E) SHUTTER POSITIOM N/A 

(MINIMUM Arnovto FOR EiaiNc) 

(1)   FOR ROTORCRAFT EQUIPPED WITH CooLine SHUTTERS, IS A CYLINDER 

HEAD TEMPEHATUHE INOICATO« PROVIDED FOR EACH ENQIIH?     YES   NO 

(F)    IN HuLTi-EHeiue ROTORCRAFT, IS ONE ENSINK INOPERATIVE? 

 , (HOT APPLICASH ) 
WHICH ENOINE IS INOPERATIVE? 

YES   NO 

(G)   WHAT IS HOTTEST CvtiHotR HEAO7_ AND ON WHICH ENSIHE? 

(H)   WHAT IS HOTTEST CyLiMotR BARSEI?     N/A       AND ON WHICH £N«HE?_ 

(I)   WHICH ENAINE HAS HISHEST üII INLET TEMPERATURE?       N/A 

TIM« 
(MINUTES) 

PRESSURE OBSERVED TEMPERATURES "F OPERATINS EiioiHE(e) LEVEL 
SPEED fTIJ! 

ALTITUDE 

(FT.) O.A.T. 
* 

HEAD BARREL OIL 
H.P. 
•Ho R.P.H. CA.T.'F I.A.S, C.A.S. 

Q 500 78 420 190 27 3100 80 69 67 

1 79 430 194 81 75 74 

2 79 432 192 80 77 75 

3 73 439 194 82 75 74 

4 ...13.. 442 194 82 75 74 

5 7ß 440 196 82 71 69 

7 77 4'6 194 82 75 74 

8 79 430 m 81 69 6? 

9 79 428 194 81 75 74 

10 i 78 431 194 ! 82 75 74 

U 500 79 . „4.12 .. 194 27 3100 81 75 74 

♦ Washer Type 
Thermocouple 

Test Date: 16 July I960 
Relative Humidity: 60% 
Barometer:    30, 1 \ 
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TABLE 37 

SECTION III. POWER PLANT OPERATION 

C.   CooLina (COWTIIIUEP^ 

3.   Duma Ltm Fuairr AT H.C. fmm IM Am fwu Or VIBI»u HoiiTmc (CowruiueD) 

(J)   AFTER ENSIME TEHPE».*TURES HAVE STABILIZED IN FLIOHT AT Cauisna.START 
TEST AT MAXIMUM COIITINUOUS POWER AT THE LOWEST PRACTICABLE ALTITUDE 

ADD CONTIUUE LEVEL FLIGHT AT THIS POWER SETTIRS UUTIL AT LEAST 

5 HIRUTES AFTER THE OCCURREHCC Cr Tue HiaiiEST TEriFERATURE RECORDED: 

(K)   TEMPERATURE VALUES AMP CORRECTIO«; 

LIRE 

Ho. 

m 
M 
(3) 

M 
iü 
M 
(7) 

M 
im 
IM 
M 
M 
M 
(13) 

(8.100(a)) 

I TEH 

HAxitiun OBSERVED TEMPEBATUBE 

TRUE OBSERVED TIUPERATURE 

IE88URC ALTTTUDE  AT  VlllCH TEHP, 

rABiLiZES OR FINAL PEAK OCCURB   FT. 

OBSERVID O.A.T. AIR 
TEMPERATURE AT (3) 
TRUE O.A.T. AIR 
TEMPERATURE AT (3) 

.0036 X (3) 
STANDARD HOT DAY fStPlUiVH 
AT (3) ■ 100 - (6)  

CYLINDER HEAD 
(Ho. 5 ) 

CYLINDER BASE 

(Ho. ) 

AT = (7)-(5) 
TEMPERAYURE CORRECYIOII INCREMENT 
(HEAD i OIL) = 1.0 tit) 
TEMPERATURE CORRECTION INCREMENT 
(BABE) = .7 X (8)  
CORRECTED 
TEMPERATURE = (2) + (9; 
MAXIMUM 
PERMISSIBLE TEMPERATURE 

CooLiRa HARBIN = (11) - QO) 

|B COOLINB SATUFACTORV? 

(L)   ARE ALL CALIBRATION CURVES ATTACHED? .(YEB) NO 
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TABLE 38 

. 

SECTION in. ano PLANT OPERATIOH 

C.      CoOtlNO   (CONTIHUEO) 

3.    OUSINQ LtYEi FnaHT AT H.C.  POWEB  IN AIR FBCE OF VISIBLE MotiTust; 

H-23C   Filter Installation 
Restricted to 10" H20 

(A)   TAKr-Off WEIGHT (H*x.)   2500        Lea.; C.G.81   0    I»». FWOM DATUM; 

Ref r -P*«-Mer  ^^rSr£i:ujic.t-R^Qiij Jio'.Ref; AN-01 -1B-40 

(B) FUEL OCTAMI NO. 100/130 

(C) HIXTUIU SETTINS        Full Rich 

(Himnun APPBOVEO FOR Eiamc} 

(D) THROTTLE SETTIMO „_Full,^pen_ 

(E) SHUTTEB POSITIO« _  __N/A  

(6.613(0) (1)   FOR ROTORCRAPT EQUIPPED WITH CooLiRe SHUTTERS,  IS A CYLINDER 

HEAD TCMCERATURE IHOICATO« PROVIOEO FOR EACH ENamt? .......    YES   HO 

(F)    In Muur-UaiuE ROTORCRAFT, IS ONE ENQINE INOPERATIVE? 

 (NOT ArfLicAsn ) 
WHICH ENSINE IS INOPERATIVE? 

YES NO 

(G) WHAT IS HOTTEST CYLINDER HEAD? #5 AND OH WHICH ENSINE? 

(H)   WHAT IS HOTTEST CYLINDER BARREL? 

(1)   WHICH ENOINE HAS HUHEST OIL INLET TEMPERATURE? 

N/A     AND ON WHICH EHSIHET^ 

MIA  

TIME 

(HlHUTES) 

PRESSURE OssERVEo TEMPERATURES "F OPERATINB ENQINE(O) 
LEVEL 
SPEED 

LIOHI 
iJ.H. 

ALTITUDE 

(FT.) O.A.T. 
* 

HEAD BARREL OIL 
M.P. 
"Ho R.P.H. C.A.T.'F I.A.S. C.A.S. 

0 500 «0 405 176 27 3100 80 71 69 
1 80 415 178 81 69 67 
2 78 404 180 80 72 70 

4 ..   72  . 405 lai 79 68 66 

5 .. 7S Hi |äö 80 75 7ß 

7 70, 425 125 79 74 71 

^ ,   79 416 185 81 70 ^H 

10 77 419 185 81 72 70 

11 78 405 184 79 69 67 

12 78 418 185 80 72 70 

M 77 418 182 81 74 71 

15 500 78 42p_, .Lß. L w  74 71 

♦ Washer  Type 
Thermocouple 

Test Date:        18 July I960 
Relative Humidity:     65% 
Barometer:      30.04 

123 



TABLE 39 

SECTION III, POWER PLANT OPERATION 

C.   CooLim (CONTIMMEOI 

3.   DUIIIMB Ltvtt FtiaiiT AT H.C. POWI« In Au Fme 0? VUIDLE HoiiTuiit (CORTIIIUEO) 

(J)   Am* ENQINE TEMPERATURES HAVE STABILIZED IN FUSHT AT CRUISIH^START 

TEST AT MAXIMUM CONTINUOUS POWER AT THE LOWEST PRACTICABLE ALTITUDE 

AND CONTINUE LEVEL FLIGHT AT THIS POWER SETTIKS UUTIL AT LEAST 

5 HIRUTES AFTER THE OCCURRENCE O THE HIOHEST TEnrERATUiiE RECORDED: 

(K)   TEMPERATURE VALUES AMP CORRECTION; 

LIM 
No. ITEM 

CYLINDER HEAD 
(NO.    5     ) 

CYLINDER BASE 

(No.            ) OIL INLET 

(1) MAXIMUM OBSERVED TEMPERATURE               "F 425 185 

(2) TRUE OBSERVED TEMPERATURE                    "F 425 185 

(3) 
PRESSURE ALTITUDE AT WHICH TEMP, 
STABILIZES OH FINAL PEAR OCCURS        FT. 500 500 

(0 
OBSERVES Q.A.T. AIR 
TEMPERATURE AT (3)                                "F 78 78 

(5) 
TRUE O.A.T. AIR 
TEMPERATURE AT (3)                                "F 78 78 

(6) .0036 X (3) .28 .28 

(7) 
STANDARD HOT DAY TEMPERATURE 
AT (3) = 100 - (6)                                0F 99. 7? 99. 72 

(8) AT = (7) "(5)                                   «F 22 22 

(9*) 
TEMPERATURE CORRECTION INCREMENT 
(HEAD i OIL) = 1.0 X (8)                      »F 22 X 22 

(9.) 
TEMPERATURE CORRECTION INCREMENT 
(BASE) = .7 X (8)                                  "F 

--^"            """■>- 
^x^ 

(10) 
CORRECTED 
TEMPERATURE = (2) + (9;                       "F 447 208 

(") 
MAXIMUM 
PERMISSIBLE TEMPERATURE                        'F 530 230 

(12) COOLIN« MABaiN= (11)-(10)                 "F 83 22 

(13) It COOLINS SATISPACTORV? YES 

1 — 

YES                      YIB 

(6.100(a)) (L) ARE ALL CALIBRATION CURVES ATTACHED? , ....(YEB) No 
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TABLE 40 
ICING TEST  - FILTER MEDIA 

Media Description: 1 
1 

" Paper 
/2 Stand 

Pleat / 3/4"  Batt Media 
ard Size  Cartridge 

Test No.: A.T.C,   3 

Date: 21 Jan.   1959 
Contaminant:       Coarse A.C.  D ust 

* Dust Add Rate: 9 grams per minute 
Operator: 

Barometric Press: 29.72 "Hg 
Turn Table Setting: 29 

Air Temp :         78            Deg.   F. 

Relative H umidity - 21% 

Run Air Orifice Orifice              Media Cover 
Time Flow AP static           AP AP Remarks 
Min. CFM 

50 

"H20 

0.25 
■ 

Pressure           "H2
0                ' 

1.80                  0.50 

,H20 

0.39 
100 0.90 2.45                  1.25 0.90 .. 

150 
Ice 

2. 05 
Formed on 

4.60                 2.40 
Cartridge 

1.62 

0 160 2.05 4.25                  2.10 1.30 
3 ii II 4.45                  2.30 1.60 
5 n II 4.90                 2.75 2.02 

^ Ice Formed on Cartridge 
n r/     8 150 2. 05 5.45                  3.80 2.60 

10 II 

Ice 

II 

Formed on 
6.10                 4.90 

Cartridge 
3.20 

13 150 2. 05 7.15                  4.80 4. 15 
15 II 

Ice 

n 

Formed on 
8.00                  5.80 

Cartridge 
5. 15 

18 150 2.05 9.45                  7.15 6. 50 
20 II 

Ice 

II 

Formed on 
10.95                  8.65 

Cartridge 
8.00 

23 ■   150 2. 05 12.80               10.50 9.80 
23-18 II II 13.05               10.70               10.00 

0 II II • 9.25 
1. 00 II II 10.00            Cartridge Pressure 

D rop after  Thawing 

• 

• 

i ' 

• 

■ 

• 
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TABLE 41 
ICING TEST  - FLLTER MEDIA 

Media Description: 1" Paper Pleat / 3/4" Batt Media 
1/2 Standard Size Cartridge  

r. 
Contaminant:        Coarse A.C.   Dust 

Dust Add Rate: 

Turn Table Setting: 

9       grams per minute 

29 

Test No. ;      A. T. C.   5 

Date:            26 Jan.   1959 

Operator:   

Barometric Press: 30. 23 "Hg 

Air Temp: 75° Peg.   F. 

Run Air Orifice Orifice 
Time Flow AP Static 
Min. CFM "H20 Pressure 

Media 
AP 

"H20 

Cover 
AP 

"H2O 
Remarks 

0 
3 
5 

8 
10 

15 

18 
20 

23 
25 

26 

150 
n 

it 

D.R. 

Ice Formed on Cartridge 
150 5.20 
" 5.30 

Ice Formed on Cartridge 
150 6.40 
" 7.00 

Ice Formed on Cartridge 
150 7.80 
" 8.80 

Ice Formed on Cartridge 
150 10.00 
" 12.00 

Ice Formed on Cartridge 
150 13.70 

2.00 
2.05 
2.20 

2. 70 
2.90 

3. 95 
4.60 

5.40 
6.25 

7. 50 
9.45 

11.10 

1.20 
1.25 
1. 35 

1.95 
2.20 

3.25 
3.95 

4. 70 
5.60 

6.80 
8.60 

10.00 

r 
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UNCLASSIFIED 

UNCLASSIFIED 


